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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant : Stephen Thorn et al. Art Unit   : Unknown 
Serial No. : Examiner : Unknown 
Filed       : Herewith 
Title        : SUBSTITUTED PIPERIDINE COMPOUNDS USEFUL AS MODULATORS OF 

CHEMOKINE RECEPTOR ACTIVITY 

Box PCT 

Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Prior to examination, please amend the application as follows: 

In the claims: 

Amend claims 3, 4, and 7-9 as follows: 

— 3. (Amended) A compound according to claim 1, wherein T represents a group NH, 

C(0)NH orNHC(0)NH. 

4. (Amended) A compound according to claim 1, wherein X1, X2, X3 and X4 are all 

CH2. 

7. (Amended) A pharmaceutical composition comprising a compound of formula (I), or 

a pharmaceutically acceptable salt or solvate thereof, as claimed in claim 1 in association with a 

pharmaceutically acceptable adjuvant, diluent or carrier. 

CERTIFICATE OF MAILING BY EXPRESS MAIL 

Express Mail Label No. EL22&Q2&JQ51IIS  

1 hereby certify under 37CFR §1 10 that this correspondence \s being 
deposited with the United States Postal Service as Express Mail Post 
Office to Addressee with sufficient postage on the date indicated below 
and is addressed to the Commissioner for Patents, Washington, 
DC. 20231. 
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8. (Amended) A process for the preparation of a pharmaceutical composition as claimed 

in claim 7 which comprises mixing a compound of formula (I), or a pharmaceutically acceptable 

salt or solvate thereof, with a pharmaceutically acceptable adjuvant, dilutent or carrier. 

9. (Amended) A compound of formula (I), or a pharmaceutically acceptable salt or 

solvate thereof, as claimed in claim 1 for use in therapy. — 
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REMARKS 

Claims 1 to 11 are pending in this application, claims 3, 4 and 7-9 having been amended 

to delete multiple dependency. No new matter has been added. 

Attached is a marked-up version of the changes being made by the current amendment. 

Please apply any charges or credits to Deposit Account No. 06-1050. 

Fish & Richardson P.C. 
225 Franklin Street 
Boston, Massachusetts 02110-2804 
Telephone: (617)542-5070 
Facsimile: (617)542-8906 

Janis K. Fraser, Ph.D., J.D.\ 
Reg. No. 34,819 

20387821 doc 
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Version with markings to show changes made 

In the claims: 

Claim 3, 4 and 7-9 have been amended as follows: 

- 3. (Amended) A compound according to claim 1 [or claim 2], wherein T represents a 

group NH, C(0)NH or NHC(0)NH. 

4. (Amended) A compound according to [any one of claims 1 to 3] claim 1, wherein X1, 

X2, X3 and X4 are all CH2. 

7. (Amended) A pharmaceutical composition comprising a compound of formula (I), or 

a pharmaceutically acceptable salt or solvate thereof, as claimed in [any one of claims 1 to 4] 

claim 1 in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 

8. (Amended) A process for the preparation of a pharmaceutical composition as claimed 

in claim 7 which comprises mixing a compound of formula (I), or a pharmaceutically acceptable 

salt or solvate thereof, [as claimed in any one of claims 1 to 4] with a pharmaceutically 

acceptable adjuvant, dilutent or carrier. 

9. (Amended) A compound of formula (I), or a pharmaceutically acceptable salt or 

solvate thereof, as claimed in [any one of claims 1 to 4] claim 1 for use in therapy. 
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SUBSTITUTED PIPERIDINE COMPOUNDS USEFUL AS MODULATORS OF CHEMOKINE RECEPTOR 
ACTIVITY 

The present invention relates to substituted piperidine compounds, processes for their 

preparation, pharmaceutical compositions containing them and their use in therapy. 

5 

Chemokines play an important role in immune and inflammatory responses in various 

diseases and disorders, including asthma and allergic diseases, as well as autoimmune 

pathologies such as rheumatoid arthritis and atherosclerosis. These small secreted 

molecules are a growing superfamily of 8-14 kDa proteins characterised by a conserved 

to    four cysteine motif. The chemokine superfamily can be divided into two main groups 

exhibiting characteristic structural motife, the Cys-X-Cys (C-X-C) and Cys-Cys (C-C) 

families. These are distinguished on the basis of a single amino acid insertion between the 

NH-proximal pair of cysteine residues and sequence similarity. 

15    The C-X-C chemokines include several potent chemoattractants and activators of 

neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2). 

The C-C chemokines include potent chemoattractants of monocytes and lymphocytes but 

not neutrophils such as human monocyte chemotactic proteins 1-3 (MCP-1, MCP-2 and 

20    MCP-3), RANTES (Regulated on Activation, Normal T Expressed and Secreted), eotaxin 

and the macrophage inflammatory proteins la and lp (MIP-la and MIP-ip). 

Studies have demonstrated that the actions of the chemokines are mediated by subfamilies 

of G protein-coupled receptors, among which are the receptors designated CCR1, CCR2, 

25    CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCR10, CXCR1, 

CXCR2, CXCR3 and CXCR4. These receptors represent good targets for drug 

development since agents which modulate these receptors would be useful in the treatment 

of disorders and diseases such as those mentioned above. 

30    The present invention provides a compound of formula (I): 
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R1-<Q)m-(CR2R3)n-T« N—Z-R8 

V-X4 

(I) 

wherein 

Z is CRV, C(O) or CR^-Z1; 

Zl is d-* alkylene (such as CH2), d-4 alkenylene (such as CH=CH) or C(0)NH; 

5     R1 represents a C1-C12 alkyl group optionally substituted by one or more substituents 

independently selected from cyano, hydroxyl, d-d alkoxy (such as methoxy or ethoxy), 

d-d alkylthio (such as methyithio), C3-7 cycioalkyl (such as cyclopropyl), d-d 

alkoxycarbonyl (such as methoxycarbonyl) and phenyl (itself optionally substituted by one 

or more of halogen, nitro, cyano, d-d alkyl, d-d haloalkyl (such as CF3), phenyl(d-d 

10    alkyl) (such as benzyl), d-d alkoxy, d-C* haloalkoxy, S(0)2<d-d alkyl), C(0)NH2, 

carboxy or d-d alkoxycarbonyl); or 

R1 represents d-d alkenyl optionally substituted by phenyl (itself optionally substituted 

by one or more of halogen, nitro, cyano, d-d alkyl, d-d haloalkyl, phenyl(Ci-C6 alkyl), 

d-d alkoxy, d-d haloalkoxy, S(0)2(Ci-d alkyl), C(0)NH2, carboxy or d-d 

15    alkoxycarbonyl); or 

Rl represents a 3- to 14-membered saturated or unsaturated ring system which optionally 

comprises up to two ring carbon atoms that form carbonyl groups and which optionally 

further comprises up to 4 ring heteroatoms independently selected from nitrogen, oxygen 

and sulphur, wherein the ring system is optionally substituted by one or more substituents 

20    independently selected from: halogen, cyano, nitro, oxo, hydroxyl, d-d alkyl, d-d 

hydroxyalkyl, d-d haloalkyl, Cw alkoxy(Cj-C6 alkyl), d-d cycloalkyl(d-d alkyl), 

d-d alkylthio(d-d alkyl), d-d alkylcarbonyloxy(Ci-C6 alkyl), d-d alkyiS(0)2(d- 

d alkyl), aryl(d-d alkyl), hetexocyciyl(d-d alkyl), aryiS(0)2(d-d alkyl), 

heterocyclylS^MCi-Q alkyl), aryl(d-d alkyi)S(0)2, heterocyclyl(d-d alkyl)S(0)2, 

25    C2-Q5 alkenyl, Ci-Q alkoxy, carboxy-substitutcd d-d alkoxy, d-d haloalkoxy, d-d 

hydroxyalkoxy, d-d alkylcarboxy-substituted d-d alkoxy, arytoxy, heterocyclyloxy, 

d-d alkylthio, C3-C7 cycloalkyl(d-d alkylthio), d-d alkynylthio, d-d 

alkylcarbonylamino, d-d haloalkylcarbonylarnino, SO3H, -NR7Ra, -C(0)NR23R24, 

S(OhNRl8R19, S(0)2R*\ R^C^), carboxyi, d-d alkoxycarbonyl, aryl and heterocyclyl; 

30    wherein the foregoing aryl and heterocyclyl moieties are optionally substituted by one or 
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more of halogen, oxo, hydroxy, nitro, cyano, d-d alkyl, d-d haloalkyl, phenyl(d-d 

alkyl), Ci-C6 alkoxy, d-d haloalkoxy, S(0)2(d-d alkyl), C(0)NH2, carboxy or d-d 

alkoxycarbonyl; 

m is Oor 1; 

Q represents an oxygen or sulphur atom or a group NR9, C(O), C(0)NR9, NR9C(0) or 

CH=CH; 

n is 0, 1, 2, 3,4, 5 or 6 provided that when n is 0, then m is 0; 

each R2 and R3 independently represents a hydrogen atom or a d-d alkyl group, or 

(CR2R3)n represents d-d cycloalkyl optionally substituted by d-d alkyl; 

T represents a group NR10, C(O)NR!0, NRnC(0)NR10 or C(O)NR10NRu; 

X1, X2, X3 and X4 are, independently, CH2, CHR12 {wherein each R12 is, independently, 

C1-C4 alkyl or d-d cycloalkyl(d-d alkyl)} or C=0; or, when they are CHR12, the R12 

groups of X1 and X3 or X4, or, X2 and X3 or X4 join to form a two or three atom chain 

which is CH2CH2, CH2CH2CH2, CH2OCH2 or CH2SCH2; provided always that at least two 

of X1, X2, X3 and X4 are CH2; 

R4 and R5 each independently represent a hydrogen atom or a d-d alkyl group; 

R6 is aryl or heterocyclyl, both optionally substituted by one or more of: halogen, cyano, 

nitro, oxo, hydroxyl, d-d alkyl, d-d hydroxyalkyl, Ci-C6 haloalkyl, d-« alkoxy(d-d 

alkyl), C3-C7 cycloaikyKd-Q alkyl), d-d aikyluiio<d-d alkyl), d-d 

alkylcarbonyloxy(d-d alkyl), d-d alkylS(0)2<Ci-d alkyl), aryl(d-d alkyl), 

heterocyclyl(d-d alkyl), arylS(0)2(Ci-d alkyl), heterocyclylS(0)2{Cl-C6 aJkyl), aryl(d- 

d alkyl)S(0)2, heterocyclyl(d-d alkyl)S(0)2, d-d alkenyl, d-d alkoxy, carboxy- 

substituted d-d alkoxy, d-d haloalkoxy, d-d hydroxyalkoxy, d-d alkylcarboxy- 

substituted d-d alkoxy, aryloxy, heterocyclyloxy, d-d alkylthio, C3-C7 cycloalkyl(Cr 

d alkylthio), d-d alkynylthio, C(-d alkylcarbonylamino, d-d 

haloalkylcarbonyiamino, SO3H, -NRl6R17, -C(0)NR2IR22, S(0)2NRl3RM, S(0)2R15, 

R^dO), carboxy L, d-d alkoxycarbonyl, aryl and heterocyclyl; wherein the foregoing 

aryl and heterocyclyl moieties are optionally substituted by one or more of halogen, nitro, 

cyano, d-d alkyl, d-d haloalkyl, phenyl(d-d alkyl), d-d alkoxy, d-d haloalkoxy, 

S(0)2(Ci-d alkyl), C(0)NH2t carboxy or d-d alkoxycarbonyl; 
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R7, R8, R9, R10, R". R13, R14, R16, R17, R18, R19, R2i, R22, R23 and R24 arc, independently 

hydrogen, CrQ alky I, d-C6 haloalkyl, CrC6 hydroxyalkyl, C3-C7 cycloalkyl, C3-C7 

cycloalkyl(Q-C4 alkyl) or phenyl(CrC6 alkyl); and, 

R13 and R20 are, independently, CrQ alkyl, C|-C6 hydroxyalkyl, C3-C6 cycloalkyl, C3-C7 

5    cycloalkyl(CrC4 alkyl) or CrC6 alkyl optionally substituted by phenyl; 

R25 and R26 are, independently, Q-Q alkyl or phenyl (optionally substituted by one or 

more of halogen, nitro, cyano, Ci-C6 alkyl, Ci-C6 haloalkyl, phenyl(CrC6 alkyl), Ci-C6 

alkoxy, Ci-Q haloalkoxy, S(0)2(Ci-C6 alkyl), C(0)NH2, carboxy or Ci-C6 

alkoxycarbonyl); 

io     or a pharmaceutically acceptable salt thereof, or solvate thereof, or a solvate of a salt 

thereof; 

provided that when T is C(0)NR10 and R1 is optionally substituted phenyl then n is not 0. 

Certain compounds of formula (I) are capable of existing in isomeric forms (for example as 

15    tautomers, enantiomers, geometric isomers or diastereomers). The present invention 

encompasses all such isomers and mixtures thereof in all proportions. 

Hydroxyalkyl is, for example, 2-hydroxyeth-l-yl. Haloalkyl is, for example, CF3. 

Alkoxy is, for example, methoxy or ethoxy. Alkox^Q-C* alkyl) is, for example, 

20    mcthoxymethyl or ethoxyethyl. Cycloalkyl is, for example, cyclopropyl or cyclohexyl. 

Cycloalkyi(Ci-C6 alkyl) is, for example, cyclopropylmethyl. Alkylthio is, for example, 

methylthio or ethylthio. AlkylthkKQ-C* alkyl) is, for example, methylthiomethyl. 

Alkylcarbonyloxy(Ci-C6 alkyl) is, for example, CH3C(0)OCH2. S(0)2(aU^l) is, for 

example, CH3S(0)2. AlkylSCO^Q-C* alkyl) is, for example, CH3S(0)2CH2. Aryl(Ci-C6 

25    alkyl) is, for example, benzyl, 2-phenyleth-l-yl or 1-phcnyleth-l-yl. Heterocyclyl(Ci-C6 

alkyl) is, for example, heterocyclylmethyl. AryIS(0)2(C|-G6 alkyl) is, for example, 

phenylS(0)2CH2. HeterocyclyiSCOMCi-Q alkyl) is, for example, heterocyclylS(0)2CH2. 

Aryl(C|-C6 aIkyl)S(0)2 is, for example, benzylS(0)2. Heterocyclyl(Ci-C6 alkyl)S(0)2 is, 

for example, heterocyclylCH2S(0)2. Alkenyl is, for example, vinyl or allyl. Carboxy- 

30    substituted C|-C« alkoxy is, for example, HOC(0)CH2CH20. Haloalkoxy is, for example, 

OCF3. Hydroxyalkoxy is, for example, HOCH2CH20. Alkylcarboxy-substituted Ci-C6 

alkoxy is, for example, CH3OC(0)CH2CH20. Aryloxy is, for example, phenoxy. 
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Heterocyclyloxy is, for example, pyridinyloxy or pyrimidinyloxy. C3-C7 cycloalkyl(CrC<s 

alkylthio) is, for example, cyclopropylCH2S. Alkynylthio is, for example, propargylthio. 

Alkylcarbonylamino is, for example, acylamino. Haloalkylcarbonylamino is, for example, 

C1CH2C(0)NH. Alkoxycarbonyl is, for example, CH3OC(0). 

Aryl is a carbocyclic aromatic ring optionally fused to one or more carbocyclic rings. Aryl 

is, for example, phenyl, naphthyl or indanyl. 

Heterocyclyl is an aromatic or non-aromatic ring system preferably comprising up to 6 

(preferably up to 4) heteroatoms selected from the group comprising nitrogen, oxygen and 

sulphur, and preferably comprising one, two or three 5- or 6-membered rings. 

Heterocyclyl is, for example, furyl, thienyl, pyrrolyl, 2,5-dihydropyrrolyl, thiazolyl, 

pyrazoiyl, oxazolyl, isoxazoiyi, imidazolyl, 1,2,4-oxadiazolyL, 1,3,4-oxadiazolyl, 1,2,3- 

triazolyl, 1,2,4-triazolyl, tetrazolyU pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, 

pyridinyl (for example 2-pyridinyl, 3-pyridinyl or 4-pyridinyl), pyriraidinyl (for example 

2-pyrimidinyl or 4-pyrimidinyl), pyrazinyl, pyridazinyl, indolyl, 2,3-dihydroindolyl, 

benzo[b]furyl, benz[b]thienyl, 2^-dmydrobenz[b]thienyl (for example l-dioxo-2,3- 

dmydrobenz(b]thienyl), benzimidazolyl, benztriazolyL, benzoxazolyl, benzthiazolyl, 2,3- 

dihydrobenzthiazolyl (for example 2,3-dihydrobcnzthiazol-2-onyl which is also known as 

2-oxo-l,34>enzothiazol-3(2H)-yl), 1,2,3-benzothiadiazolyl, 1,2,3-benzoxadiazolyi, 2,1,3- 

benzothiadiazolyl, 2,1,3-benzoxadiazolyl, quinoxalinyl, dihydro-1 -benzopyryliumyl (for 

example a coumarinyl or a chromcnonyl), 1,3-benzodioxolyl (also known as 1,2- 

methylenedioxyphenyl), 3,4-dihydro-1H-2,1 -benzothiazinyl (for example 2-dioxo-3,4- 

dihydro-1H-2,1 -benzothiazinyl), purine (for example lH-purine or 9H-purine), 1H- 

pynrolo(3,4-d]pyrimidinyl, tmeno[2,3-d]pyrimidinyl, tm^o[3,2-d]pyniiridinyi, quinolinyl 

(for example 2-quinolinyl, 3-quinolinyl or 4-quinolinyl), isoquinolinyl, quinazolinyl or 

dibenzothiophenyl; or a ring as shown below: 
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The group R may represent an optionally substituted 3- to 14-membered (especially 5- to 

10-membered) saturated or unsaturated ring system which optionally comprises one or two 

ring carbon atoms that form carbonyl groups and which optionally further comprises one, 

two, three or four ring heteroatoms independently selected from nitrogen, oxygen and 

sulphur. Examples of R1 ring systems, which can be moneyclic or polycyclic, include 

cyclopropyi, cyclobutyl, cyclopenryl, cyclohexyl, phenyl, naphthyL, indanyl, furyl, thienyl, 

pyrrolyl, 2,5-dihydropyrrolyl, thiazolyl, pyrazolyi, oxazolyl, isoxazolyl, imidazolyl, 

1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, 

pyrrohdinyi, piperidinyi, piperazinyl, morpholinyl, pyridinyl (for example 2-pyridinyl, 

3-pyridinyl or 4-pyridinyi), pyrimidinyl (for example 2-pyrimidinyl or 4-pyrimidinyl), 

pyrazinyl, pyridazinyl, indolyl, 2,3-dihydroindolyl, benzo[b]furyi, benz[b]thienyl, 2,3- 

dihydrobenz[b]thienyl (for example l^oxo-2,3^ihydrobenz[b]thienyl), benzimidazolyl, 

benztriazolyl, benzoxazolyl, benzthiazolyl, 2,3-dihy drobenzthiazo ly I (for example 2,3- 

dihydrobenzthiazol-2-onyl which is also known as 2-oxo-l,3-behzothiazol-3(2H)-yl), 

1,2,3-benzothiadiazolyl, 1,2,3-benzoxadiazolyl, 2,1,3-benzothiadiazolyl, 2,1,3- 

benzoxadiazolyl, quinoxalinyl, dihydro-l-benzopyryliumyi (for example a coumarinyl or a 

chromenonyl), 1,3-benzodioxoiyl (also known as 1,2-methylenedioxyphenyl), 3,4-dihydro- 

1H-2,1 -benzothiazinyi (for example 2-dioxo-3,4-dihydro-1H-2,1 -ben2X>thiazinyl), purine 

(for example lH-purineor9H-purine), lH-pyraolo[3,4-d]pyrimidinyl, thieno[2,3- 
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d]pyrimidinyl, thieno[3,2^]pyrinudinyl, quinolinyl (for example 2-quinolinyl, 3- 

quinolinyl or 4-quinolinyi), isoquinolinyl, quinazolinyl or dibenzothiophenyl; or a ring as 

shown below: 

N"% S^N 

I CO 

Y Y 
o o 

o o 

Ov" C& COO 

In one aspect the present invention provides a compound of formula (la): 

R1^Q)mKCR2R3VT <f   \—CR4R5-R6 

x—X (la) 

wherein 

R1 represents a Ci-Cu alkyl group optionally substituted by one or more substituents 

independently selected from cyano, hydroxyl, Ci-C* alkoxy, Ci-C* alkylthio and 

Ci-C* alkoxycarbonyL, or 

R1 represents a 3- to 10-membered saturated or unsaturated ring system which optionally 

comprises up to two ring carbon atoms that form carbonyl groups and which optionally 

further comprises up to 4 ring heteroatoms independently selected from nitrogen, oxygen 

and sulphur, wherein the ring system is optionally substituted by one or more substituents 

independently selected from halogen, cyano, nitro, hydroxyl, carboxyl, CrQ alkyl, Ci-Q 

hydroxyalkyl, Ci-Q haloalkyl, C|-Q alkoxy, carboxy-substituted CrC6 alkoxy, CrC6 

alkylthio, CrQ alkylthiomethyl, Ci-Q alkylcarbonylamino, -NR7RS, -C(0)NR7R8, C{-C6 
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alkylcarbonyioxymethyl, Ci-C6 alkoxycarbonyi, d-C6 alkoxycarbonylpiperazinyl, fiiryl, 

phenyl, pyridinyl, pyrazinyl, halophenyl, thienyl, thienyimethyl, Cl-C6 alkyiben2yl and 

m is 0 or 1; 

5     Q represents an oxygen or sulphur atom or a group NR9
t C(O), C(0)NR9 or NR9C(0); 

n is 0, 1, 2, 3 or 4, provided that when n is 0, then m is 0; 

each R2 and R3 independently represents a hydrogen atom or a d-C4 alkyl group; 

T represents a group NR10, C(0)NR10 or NRuC(0)NR10; 

each X independently represents a group CH2, CHR12 or C=0, provided that at least two 

10    groups X simultaneously represent CH2; 

R4 and R3 each independently represent a hydrogen atom or a C|-C4 alkyl group; 

R6 represents a phenyl group optionally substituted by one or more substituents 

independently selected from halogen, amino (-NH2), nitro, cyano, sulphonyl (-SO3H), 

sulphonamido (-SO2NH2X C\-Ct alkyl, Q-C6 haloalkoxy and Ci-C6 alkylsulphonyl; 

15    R7 and R* each independently represent a hydrogen atom or a group selected from 

Q-Q hydroxyalkyl, C3-Q cycloalkyl and d-Q alkyl optionally substituted by phenyl; R9, 

R10 and Ru each independently represent a hydrogen atom, or a C1-C4 alkyl or 

cyclopropylmethyl group; and 

each R12 independently represents a C1-C4 alkyl or cyclopropylmethyl group; 

20    or a pharmaceutically acceptable salt or solvate thereof. 

In the context of the present specification, unless otherwise indicated an alkyl substituent 

or an alkyl moiety in a substituent group may be linear or branched. Examples of alkyl 

groups/moieties containing up to twelve carbon atoms include methyl, ethyl, n-propyl, iso- 

25    propyl, n-butyl, iso-butyl, text-butyl, n-pentyl, n-hexyl, n-heptyi, n-octyl, n-nonyU n-decyl, 

n-undecyl and n-dodecyl groups. A Ci-C« hydroxyalkyl group will comprise at least one 

hydroxyl group (e.g. one, two or three hydroxy! groups) which may be attached to an 

internal or terminal carbon atom of the alkyl chain. Similarly, a carboxy-substituted 

Q-Q alkoxy group will comprise at least one carboxyl group (e.g. one, two or three 
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carboxyl groups) which may be attached to an internal or terminal carbon atom of the alky I 

chain. A C|-C< haloalkyl or Ci-Q haloalkoxy group will comprise at least one halogen 

atom (e.g. one, two, three or four halogen atoms independently selected from fluorine, 

chlorine, bromine and iodine) which may be attached to an internal or terminal carbon 

s     atom of the alkyl chain. A halophenyl group will comprise from 1 to 5 halogen atoms 

independently selected from fluorine, chlorine, bromine and iodine. A CrC6 alkylbenzyi 

group will comprise at least one Ci-C6 alkyl group (e.g. one, two or three C|-C6 alkyl 

groups) attached to the phenyl ring of the benzyl moiety. If there is more than one CrQ 

alkyl group attached to the phenyl ring, the groups may be the same or different. In a 

10     Ci-C* alkoxycarbonylpiperazinyl substituent group, the piperazinyl moiety is attached 

through a nitrogen atom to the carbonyl moiety. When T represents C(0)NR9, it should be 

understood that the nitrogen atom is attached directly to the six-membered heterocyclic 

ring in formula (I). 

is    The group R1 may represent a Cj-Ci2, preferably Ci-C|0, more preferably CrC^ alkyl 

group optionally substituted by one or more (e.g. one, two, three or four) substituents 

independently selected from cyano, hydroxyl, Ci-Q, preferably C\-C4j alkoxy, CrC<s, 

preferably C1-C4, alkylthio and CrQ alkoxycarbonyl, preferably C1-C4 alkoxycarbonyl. 

20    The group R1 may alternatively represent an optionally substituted 3- to 10-membered 

saturated or unsaturated ring system which optionally comprises one or two ring carbon 

atoms that form carbonyl groups and which optionally further comprises one, two, three or 

four ring heteroatoms independently selected from nitrogen, oxygen and sulphur. 

Examples of ring systems that may be used which can be moncyclic or polycyclic include 

25     cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, pyrazolyl, furyl, thienyL, 

imidazolyl, quinolinyl (e.g. 2-quinolinyl, 3-quinolinyl or 4-quinolinyl), pyridinyl (e.g. 2- 

pyridinyl, 3-pyridinyl or 4-pyridinyl), 1,3-benzodioxoiyl, thiazoiyl, benzunidazolyi, 

oxadiazolyl (e.g. 1,2,4-oxadiazolyl), triazolyl (such as 1,2,3-triazolyl or 1,2,4-triazolyl), 

benzothiazolyi, pyrimidinyl (e.g. 2-pyrimidinyl or 4-pyrimidinyl), benzothienyl, 
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In a further aspect of the invention the ring system of Rl may be optionally substituted by 

one or more (e.g. one, two, three or four) substituents independently selected from halogen 

(e.g. fluorine, chlorine, bromine or iodine); cyano; nitro; hydroxyl; carboxyl; CrC6, 

preferably Q-G*, alkyl (especially methyl or ethyl); Ci-Q, preferably C1-C4, 

hydroxyalkyl; Q-Q, preferably C1-C4, haloalkyl (e.g. trifluoromethyl); Ci-Q, preferably 

C1-C4, alkoxy (especially methoxy, ethoxy, n-propoxy or isopropoxy); carboxy-substituted 

Ci-Q, preferably C1-C4, alkoxy; Ci-C6> preferably Ci-C4, alkylthio (especially methylthio, 

ethylthio, n-propylthio and tert-burylthio); Q-C* preferably C1-C4, alkylthiomethyl 

(particularly methylthiomethyl); Ci-Q, preferably Q-C4, alkylcarbonylamino (especially 

methyl<»rbonylarnino); -NR7RS; -C(0)NR7R8; C|-Q, preferably C1-C4, 

alkylcarbonyloxymcthyl (particularly methylcarbonyloxymethyl); Q-C*, preferably C1-C4, 

alkoxycarbonyl (especially methoxycarbonyl or ethoxycarbonyl); Ci-C«, preferably Q-C4, 

alkoxycarbonylpiperazinyl; furyl; phenyl; pyridinyl; pyrazinyi; halophenyl (especially 

chlorophenyl); thienyl; thienylmethyl; Ci-C6, preferably C1-C4, alkylbenzyl (particularly 

methylbenzyl); and 
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In a further aspect R1 is an aromatic 5-membered heterocyclyl having 2, 3 or 4 ring 

nitrogen atoms (for example 1,2,4-triazole, 1,2,4-oxadiazole, 1,3,4-oxadiazoie or tetrazole) 

5    substituted by one heteroaromatic ring (such as pyridine or pyrazole) which is itself 

optionally substituted by halogen or CrC4 alkyl; or R1 is halophenyl (for example phenyl 

optionally substituted (such as in the 4-position) by fluoro or chloro; such as 4- 

chlorophenyl or 4-fluorophenyI). 

10    In a further aspect of the invention Q is oxygen or m is 0. In another aspect of the 

invention Q represents a sulphur atom or a group NH, C(0) or NHC(O). 

In yet another aspect of the invention n is 1 or 2. 

15    In a further aspect of the invention T represents a group NH, C(0)NH or NHQO)NH. In 

another aspect of the invention T represents a NH or C(0)NH group. In a further aspect T 

is C(0)NH. 

In one aspect X1, X2, X3 and X4 are all CH2 or CHR12, wherein the R12 groups of X1 and X3 

20    or X\ or, X2 and X3 or X4 join to form CH2CH2; provided always that at least two of X1, 

X2
tX

3andX4areCH2. In a still further aspect X1, X2, X3 and X4 are all CH2. Preferably, 

all four groups X represent CH2. 

It is preferred that each R2 and R3 independently represents a hydrogen atom or a methyl 

25    group, especially a hydrogen atom. 

In one aspect R4 and R3 are hydrogen or C1-C4 alkyl. In another aspect R4 and R5 

preferably each represent a hydrogen atom. 
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In another aspect of the invention R represents a phenyl group optionally substituted by 

one or more (e.g. one, two, three or four) substituents independently selected from halogen 

(e.g. fluorine, chlorine, bromine or iodine), amino, nitro, cyano, sulphonyl, sulphonamido, 

Cj-Q, preferably C1-C4, alkyl, Q-C6, preferably C|-C4, haloalkoxy, methylenedioxy and 

Ct-C6, preferably CrC4, alkylsulphonyl. 

In another aspect of the invention R6 represents a phenyl group optionally substituted by 

one or more (e.g. one, two, three or four) substituents independently selected from halogen 

(e.g. fluorine, chlorine, bromine or iodine), amino, nitro, cyano, sulphonyl, 

sulphonamido, Q-Q, preferably C|-C4, alkyl, C\-C^ preferably Q-C4, haloalkoxy and 

Ci-Q, preferably CrC4, alkylsulphonyl. 

In a further aspect R6 is phenyl optionally substituted by halogen or methylenedioxy. In a 

still further aspect R6 is most preferably a phenyl group substituted by halogen. Examples 

of R6 include 3-chlorophenyl, 4-chlorophenyl or, especially, 3,4-dichlorophenyl. 

R7 and R* each independently represent a hydrogen atom or a group selected from Ci-Q, 

preferably C1-C4, hydroxyalkyU C3-C« cycloalkyl (cyclopropyl, cyclobutyl, cyclopentyl or 

cyciohexyl) and Q-Q, preferably Ci-C4, alkyl optionally substituted by phenyl (e.g. one 

or two phenyl groups). 

Most preferably, R7 and Rs each independently represent a hydrogen atom, or a group 

selected from C2 hydroxyalkyl, cyclopropyl and C1-C2 alkyl optionally substituted by 

phenyl 

Compounds of the invention include all the Examples below, some of which are: 

N-[ 1 ^3,4-DicMorobenzylH-pip^^ 

N-[4^{[H3,4-Dichlorobeii^ 

3-({[1^3,4-Dichlorobenzyl)^pir^ 

N-[(4-Chloro-1 -methyl-1 H-pyrazol-3-yl)methyl> 1 -<3,4^a^chloroberizyl)^pipcridinarnine, 

N-[H3,4-DicMorober^l)^pir>m^ 
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N-[ 1 K3,4-Dichloroben2yiM-piperidi^^ 

N-Benzyi-1 -(3,4-dichlorobcnzyl)-4-piperidinamine, 

N-[ 1 -(3,4-Dichlorobenzy iH-piperidinyl]-N-(4-fluorobenzy I)amine, 

N-(2,6-Dichlon>benzyl)-K3,4-dichloro^ 

N, 1 -Bis(3,4-dichlorobenzyl)-4-piperidinamine, 

N-[ 1 K3,4-Dichlon>berizyl)^-piperidinyl]-N-(2-pyridinylmet^ 

N-[H3,4-Dichlorobeiizy!)-4-pip«^ 

N-[ 1 -(3,4-EMchloroben2yl)-4-piperidinyl]-N-[(5-methy l-2-thieny l)methyi] amine, 

5-( {[1 -(3,4-IMchlorobeiizyl)^pipericUn^ 

4-( {[ 1 -(3,4-DichlorobenzyI)^piperidinyl]amino} methyl)-2-nitrophenol, 

3- ( {[ 1 ^3,4-IDichlorobcn2yl)^piperidinyi]amino} methyl)-4H-chromen-4-one, 

N-[(5-Chloro-13-dimethyl-1 H-pyrazol-4-yi)methyl]-1 -<3,4-<lichlon)benzyl>4- 

piperidinamine, 

N-[(4-Chloro-l H-pyrazol-3-yl)memyl]-H3,4Klfc^ 

N-[ 1 -(3,4-Dichlorobenzyl)-4-piperidinyI]-N- { [ 1 -(4-methyibenzyl)-1 H-pyrazol-5- 

yl]methyl} amine, 

N-[ M3,4-DicMorobeiizyl)^pip 

N-[(2<Hiloro-3^uinolinyl)methyl]-1 -(3 >4^cnlorobeiizyl)^piperidinamine, 

N-[H3,4-Dichloroben2ylH-pipOTdinyl]-N-[(6-memyl-2-py^ 

N-[ 1 K3,4-Wchlorobenzyl)^pipericnnyl>^ 

{[M3,4-Dichloiobeozyi)^piperidmyy acetate, 

4- ( {[ 1 -(3,4-Dichlotobenzyl)-4-piperidinyl]amino} methyl> 1,5-dimethyl-2-phenyl-1 r2- 

dihydro-3H-pyrazol-3-one, 

N-[M3,4-Dichloroben2yl)^-piperidmyl]-N-(4-pyridmylmem 

M { [ 1 K3,4-Dichlorobexi2yl)-4-piperi<HnyI]amino } methy l)-2-nitrophenol, 

N-[2-(tert-Biitylsuifanyl)benzyl]-1 -(3,4^cWorobeiizyl)-4^iperidinamine, 

N-[l-(3,4-Dichlorobenzyi)^piperidm^ 

5- < {[ 1 -(3,4-Dichlorobeiizyl)^piperidmyl]amino} methyl)-2-hydn)xybenzoic acid, 

N-( 1,3 -Benzodioxol-4-ylmediyl)-1 -(3,4^chlorobenzyl)^piperidmaniine, 

N-[ 1 -(3,4-Dichlorobenzyl)-4-piperidinyl]-N-{ 1,3-thiazol-2-ylmethyl)amine, 

N-[ 1 -(3,4-Dichlorobenzy lH-pip^dinyl]-N-[(5-^thyl-2-fury l)methyl]amine, 

N-[ 1 -(3,4-Dichlorobenzyl)^pipeTidmyl]-N-(2<iumolinylmemy l)amine, 
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N-[ 1 -(3 >4-Dichlorobenzyl)^piperidinyl]-N-(4^iiinolinylmethyl)amine, 
5"({[lK3^Dichlorobenzyl)^-piperidinyl]amino}methyl)-2-hydroxyO-m 

acid, 

N-[(4-Bromo-lH-pyrazol-3-yI)methyl^ 

2- [2-( {[ 1 -(3,4-Dichlorobenzyl)^piperidinyl]amino} methyl)-6-methoxyphenoxy]acetic 

acid, 

N-[(4-Bromo-1 -methyl-1 H-pyrazol-3-yl)methyI]-1 -(3,4-dichlorobenzyl)-4-piperidinamine, 

N-[ 1 -(3,4-Dichlorobenzy l)-4-piperidinyl]-N-(4-iodobenzy l)aminc, 

3- ( {[ 1 -(3 ^DichlombcnzylJ^piperidinyllamino} methyl)-6,7-dimethyl-4H-chromen-4- 

one, 

N-[H3,4-Dichloroben2yl)^piperidi^ 

N-[l -(3,4-Dichlorobenzyl)-4-piperidinyl]-N-[( I-methyl-1 H-benzimidazol-2- 

yl)methyl]amine, 

N-[ I -(3,4-Dichlorobenzy l)-4-piperidinyi]-N-(3-mcthylbcnzyl)amiiie, 

N-[l-(3,4-Dichlorobenzyl)^piperidiny^^ 

N-[l-(3,4-Dichloioben2yl)-4-pipe^ 

Ethyl 5-({[l-(3,4-dichloroben2yl)-4-pipe^ 

N-[ 1 -(3,4-Dichloroben2yl)^pipeTidinyl]-3-furam 

N-[l-(3,4-1^ chlorobenzyl)^piperidinyl]^-[3^4-pyridinyl>-1,2,4-oxadiazol-5- 

yljbutanamide, 

2- {[5-<l-Benzyl-2-oxo-l^^ihydio-3-pyridinyl)^methyl-4H-1 A4-triazoi-3-yl]sulfanyl} - 

N-[ 1 -<3,4^dilorobenzyl)-4-piperidiny ljpropanainide, 

N-[l-(3,4-Didiloroben2yl)^-piperidinyl]-6-methoxy 

N-[H3,4-Dichlon>benzyl)^piperidm^ 

N-[ 1 ^3,4-DichlorobcB2ylM-pip^<iinyU^2-nlcthyl-1 -oxo-l^-dihydro-3- 

isoquinolinyi)butanamidc, 

3-(l ,3-Benzothiazol-2-yisulfanyl)-N-[ 1 -(3,4-dicUorobenzyl)^pipcridinyl]propanamide, 

N-[ 1 ^3,4-Dic^orobenzyl)-4-piperidi^ 

N-[ 1 -{3,4-Dichlorobenzyl)-4-piperidin^^ 

2-[5-Chlon>2-oxo-1,3-benzothiazoi-3(2H>yl]-N-( 1 -(3,4-dichlorobenzy l)-4- 

piperidinyljacetamide, 
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N-[ 1 ^3,4-DichlorobenzyI)^-piperidinyl]-2-[(4,6-dimethyl-2- 

pyrimidinyl)sulfanyl]acetamide, 

2-<l-Benzothiophen-3-yl>N-[ 1 -(3,4^ichlorobenzyl)-4-piperidinyI]acetatnide, 

N-[ 1 -(3,4-DicMoroberizyl)-4-pipeTidinyl]^-(3,4-^^ 

5-Cyclohexyl-N-[ 1 -(3,4-dichlorobenzyl)-4-piperidinyl]pentanamide, 

N-[l-(3,4-Dicblorobenzyl)^piperidinyl]0-fluoro-2-methylbenzamide, 

Nl-[l-(3,4-DicMorobenzyl)^piperidinyI]-N2^l-phenylethyl)phthala 

2-Cyciopcntyl-N-[ 1 -(3,4^ichlorobcn2yl)^piperidinyl]acetamide, 

4-Chloro-N-[ 1 -(3t4^ichlorobenzyl)^-pipcridinyl]-2-nitrobenzamidc1 

2,2-Dichloro-N-[l-(3,4-dicWorobenzyl)-4-pi^ 

tert-Butyl 4-[5-{ {[1 ^3,4^ichlorobenzyl)-4-piperidiny!]amino} carbonyl)-2- 

methoxyphenyl]-1 -piperazinecarboxylate, 

N-[ 1 -(3,4-Dichlorobenzyl)-4-piperidinyl]-5-oxo-1 -<2-thienyimethyl)-3- 

pyrrolidinecaiboxamide, 

N-[ 1 -(3,4-DichIorobcnzyl)-4-piperidinyl]-3-[2-oxo-1,3-beiizoxazol-3(2H)-yi]propanamide, 

N-[ 1 -(3,4-EHchlorobcnzyl)-4-pipcridiny l]-4-fhiorobenzamide, 

N-[ 1 -(3,4-Dichlorobenzyl)^-piperidinyi]-2-raethylbenzaniide, 

N-[1^3,4-Dichlorobenzyl)^-piperidinyl]-3-methylbenzamidc, 

N-[ 1 -(3,4-DicMorobenzyl>4-pipeTidinyl]-^^ 

Nl-[l-(3>4-IMcWorobenzyl)^piperidinyI]-N2-{2-[(methybu^ 

pyrimidinyl} -1,2-ethanediamine, 

N'-Cl-O^DicWorobenzyl)-^ 

pyrimidinyl]-1,2-ethanediamine, 

N^H3,4-DicMoroben2yl)-^ 

pyrimidinyl]-1,2-ethanediamine, 

2-( {4-[(2- {[1 -(3,4-DicUorobenzyl)^piperidmyl]amino} ethyi)amino]-2- 

pyrimidinyl} amino)-1 -ethanol, 

K*-<2- {[ 1 -(3,4-Dichlorobenzy l>4-p iperidiny l]amino } ethyl)-6-methyl-2,4- 

pyrimidinediamine, 

N*-(2-{[l-{3,4-Dichlorobeiizyi^ 

pyrimidinedi amine, 
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2^Woro->T'-cyclopropyl-^ 

pyrimidinediamine, 

N'-[ 1 -(3,4-Dichlorobenzyi)-4-piperidmyl]-N^^ 

ethanediamine, 

5    N'-[ 1 -(3,4-DicNorobenzyl)-4-piperidmy^ 1,2- 

ethanediamine, 

Nl-[ 1 ^3,4-DicMorobeiizyl)-4-piperiamy 

ethanedi amine, 

N2-(2- {[ 1 -(3,4-Dichloroben2yl>4-piperidinyl]aniino } emyl)-hf\6-dimethyl-2,4- 

10 pyrimidinediamine, 

K*-Cyclopropyi-N2-(2-{[H3,4-dicWoro^ 

pyrimidinediamine, 

N^l-O^Dichlorobcnzyl)-^ 

ethanediamine, 

15 N*-[l-(3,4-DichloiT>bcnzyl)-4-pi^ 

ethanediamine, 

N!-[l-(3,4-DicMorobeii2yl)-4-piperidmyl]-N^^ -1,2- 

ethanediamine, 

N1 -[ H3,4-DicWorobenzyl)^pir^ridinyl]-N2-( 1 -methyl-1 H-pyrazolo[3,4-d]pyrimidin-4- 

20    yl)-1 >2-ethanediamine, 

N^l^^DicMorobtrnzyl)-^ 

N'-[ 1 -{3,4-DicMorobenzyl)-4-piperim^ 1,2- 

ethanediamine, 

N'-Cl-^^Diduoroben^ 

25 ethanediamine, 

Nl-[l-(3,4-DicMorobeiizy0 

N-[l-(3,4-DicmoiX)beiizyi)-4-piperidmyl]-2-{[5-{rri 

pyridinyl]sulfanyl} acetamide, 

30    N-[ 1 -(3,4-Dichlorobenzyl)-4-piperidmyi]-2-(5-methyl-1 -phenyl-1 H-pyrazol-4- 

yl)acetamide, 

N-[ 1 -(3,4-Dicrilorobenzyl)-4-piperidmyl^^ 
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piperidinyl]acetamide, 

N-[ 1 ^3,4-Dichlorobenzyl)^piperidmyl]-2-(ph^ 

N-[ 1 -(3,4-Dichloroben2ylH-piperidinyl]~2^2^2-pyrazinyl)-1,3-thia2ol-4-yl]acetamide, 

N-[1^3,4-DicWorobenzyi)^-piperidinyl]-2-[(5-phenyl-2-p>Timi 

N-[ 1 -(3,4-Dichlorobenzyl)^piperidinyl]-3-[3-(2-pyridinyi)-1,2,4-oxadiazol-5- 

yl]propanamide, 

N-[ 1 -(3,4-DichlorobenzyI>4-piperidinyl]-1 H-bcnzimidazol-2-amine, 

2- {[ 1 -(3,4-Dichlorobenzyl)-^piperidinyl]ainino } -N^3-methoxyphenyl)acetamide, 

dihydrochloride salt, 

N-[ 1 -{3,4-DichIorobenzyl)-4-piperidiny fl-N^ ,4-dichlorophcny l)urea, 

N-[H3,4-Dichlorobenzyl)^piperidinyl]-hT^3-raethoxyphenyl)iff and 

N-[H3,4-DicMorobenzyl)^piperid^ 

salt 

The present invention further provides a process for the preparation of a compound of 

formula (I) or (la) which comprises: 

(a) when n is at least 1, the CR2R3 group attached directly to T is CHR3 and T is NR10, 

reacting a compound of formula 

wherein n* is 0 or an integer from 1 to 3 and Rl, R2, R3, m and Q are as defined above, with 

a compound of formula 

or a salt thereof; wherein X\ X2, X\ X4, Z, R6 and R10 are as defined above, in the 

presence of a reducing agent; or 

N-[ 1 -(3,4-DicMorobenzyl)^piperidmyl]-2 

R1-{Q)fflKCR2RVcf° 
\R

3 

(H) 
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(b) when n is at least 1, the CR2R3 group attached directly to T is C(d-C4 alkyl)2 and T is 

NR10, reacting a compound of formula 

R1KQ)mH(CR2R3)n.—C—NHR10 

(IV) 

wherein n' is 0 or an integer from 1 to 3, Rr and R3' each independently represent a 

Ci-C4 alkyl group, and R1, R2, R3
f R

10, m and Q are as defined above, with a compound of 

formula 

0=<       N—Z-R 
V-X4 

(V) 

wherein X1, X2, X3, X4, Z and R6 are as defined above, in the presence of a reducing agent; 

or 

(c) when T is C(0)NR10, reacting a compound of formula 

R1-(Q)m-(CR2R3)n— 
X°H(VI) 

wherein R1, R2, R3, Q, m and n are as defined above, with a compound of formula (m) or a 

salt thereof as defined in (a) above; or 

(d) when m is 1 and Q is NR9, reacting a compound of formula (VII), Rl - Ll, wherein L1 

represents a leaving group (e.g. a halogen atom) and R1 is as defined above, with a 

compound of formula 

NHR9-(CR2R3)B-T (      H—Z-R6 

X2"*4 (VIII) 

or a salt thereof, wherein n, T, X1, X2, X3, X4, Z, R2, R3, R6 and R9 are as denned above; 

or 
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(e) when at least one of R4 and R5 represents a hydrogen atom, reacting a compound of 

formula 

X?-x1 

R^Q)m-(CR2R3)n-T ( NH 

A   A (IX) 

or a salt thereof; wherein R1, R2, R3, Q, m, n, X1, X2, X3, X4 and T are as defined above, 

with a compound of general formula (X), R6 - C(O) - R20, wherein R20 represents a 

hydrogen atom or a C,-C4 alkyl group and R6 is as defined above, in the presence of a 

reducing agent; or 

(f) reacting a compound of formula (IX) as defined in (e) above, with a compound of 

formula 

R (XI) 

wherein L2 represents a leaving group (e.g. a halogen atom) and Z and R6 are as defined 

above; or 

(g) when T is NR10, reacting a compound of formula 

RVQMCR^R3)- L
3
^ 

wherein L3 represents a leaving group (e.g. a halogen atom) and R1, R2, R3, m, n and Q are 

as defined above, with a compound of formula (III) or a salt thereof as defined in (a) 

above; or 

(h) when T is NHC(O)NRi0, reacting a compound of formula 

R1^Q)mKCR2R3) - N=C=0 ^ 

wherein R1, R2, R3, Q, m and n are as defined above, with a compound of formula (III) or a 

salt thereof as defined in (a) above; or 

(i) when T is C(0)NH, Z is CH2, n is 1, R2 and R3 are hydrogen or C1-C4 alkyl and Q is 

oxygen or sulphur, reacting a compound of formula (XTV): 
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Hal        U N—/       N-z-Ra (XIV) 

wherein Hal is a suitable halogen (such as bromo or chloro), R2)R\ X\ X2, X3, X4, Z and 

R6 are as defined above, with R*OH or R!SH in the presence of a suitable base (such as 

potassium carbonate or sodium or potassium hydroxide); 

and optionally after (a), (b), (c), (d), (e), (f), (g), (h) or (i) forming a pharmaceutical^ 

acceptable salt or solvate of the compound of formula (1) or (Ia)obtained. 

Compounds of formulae (II) to (XIV) are either commercially available, or are known in 

the literature or may be prepared using known techniques. 

It will be appreciated by those skilled in the art that in the processes of the present 

invention certain functional groups such as hydroxyl or amino groups in the starting 

reagents or intermediate compounds may need to be protected by protecting groups. Thus, 

the preparation of the compounds of formula (I) or (la) may involve, at an appropriate 

stage, the addition and subsequent removal of one or more protecting groups. 

The protection and deprotection of functional groups is described in 'Protective Groups in 

Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and 'Protective 

Groups in Organic Synthesis\ 2nd edition, T.W. Greene and P.G.M. Wuts, Wiley- 

Interscience(1991). 

The compounds of the invention and intermediates may be isolated from their reaction 

mixtures, and if necessary further purified, by using standard techniques. 

The compounds of formula (I) and (la) have activity as pharmaceuticals, in particular as 

modulators of chemokine receptor activity. More particularly, the compounds have utility 

as modulators of the activity of chemokine receptors CCR1 and/or CCR3. 
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in A further aspect of the invention involves the use of a compound of formula (I) or (la) 

the treatment of conditions or diseases in which modulation of chemokine receptor activity 

is beneficial. 

5    Thus, compounds of formula (I) or (la) may be used in the treatment of autoimmune, 

inflammatory, proliferative and hyperproliferative diseases and immunologically-mediated 

diseases including rejection of transplanted organs or tissues and Acquired 

Immunodeficiency Syndrome (AIDS). Examples of these conditions include: 

IO     (1) (the respiratory tract) obstructive airways diseases including chronic obstructive 

pulmonary disease (COPD); asthma, such as bronchial, allergic, intrinsic, extrinsic and 

dust asthma, particularly chronic or inveterate asthma (e.g. late asthma and airways hyper- 

responsiveness); bronchitis; acute, allergic, atrophic rhinitis and chronic rhinitis including 

rhinitis caseosa, hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and rtrinitis 

15    medicamentosa; membranous rhinitis including croupous, fibrinous and 

pseudomembranous rhinitis and scrofoulous rhinitis; seasonal rhinitis including rhinitis 

nervosa (hay fever) and vasomotor rhinitis; sarcoidosis, farmer's lung and related diseases, 

fibroid lung and idiopathic interstitial pneumonia; 

20    (2) (bone and joints) rheumatoid arthritis, osteoarthritis, seronegative 

spondyloarthropathies (including ankylosing spondylitis, psoriatic arthritis and Reiter's 

disease), Behcet's disease, Sjogren's syndrome and systemic sclerosis; 

(3) (skin) psoriasis, atopical dermatitis, contact dermatitis and other eczmatous 

25    dermitides, seborrhoetic dermatitis, Lichen planus, Pemphigus, bullous Pemphigus, 

Epidermolysis bullosa, urticaria, angiodermas, vasculitides, erythemas, cutaneous 

eosinophilias, uveitis, Alopecia areata and vernal conjunctivitis; 

(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinopilic gastro-enteritis, 

30    mastocytosis, Crohn's disease, inflammatory bowel disease, irritable bowel syndrome, 

ulcerative colitis, food-related allergies which have effects remote from the gut, e.g., 

migraine, rhinitis and eczema; 
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(5) (other tissues and systemic disease) multiple sclerosis, atherosclerosis, Acquired 

Immunodeficiency Syndrome (AIDS), lupus erythematosus, systemic lupus, 

erythematosus, Hashimoto's thyroiditis, myasthenia gravis, typ<j I diabetes, nephrotic 

syndrome, eosinophilia fascitis, hyper IgE syndrome, lepromatous leprosy, sezary 

syndrome and idiopathic thrombocytopenia pupura; and 

(6) (allograft rejection) acute and chronic following, for example, transplantation of 

kidney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft versus host 

disease. 

Thus, the present invention provides a compound of formula (I) or (la), or a 

pharmaceutical^ acceptable salt thereof; a solvate thereof or a solvate of a salt thereof; as 

hereinbefore defined for use in therapy. 

In a further aspect, the present invention provides the use of a compound of formula (I) or 

(la), or a pharmaceutically acceptable salt thereof; a solvate thereof or a solvate of a salt 

thereof; as hereinbefore defined in the manufacture of a medicament for use in therapy. 

In the context of the present specification, the term "therapy" also includes "prophylaxis" 

unless there are specific indications to the contrary. The terms "therapeutic" and 

"therapeutically" should be construed accordingly. 

Prophylaxis is expected to be particularly relevant to the treatment of persons who have 

suffered a previous episode o£ or are otherwise considered to be at increased risk of; the 

disease or condition in question. Persons at risk of developing a particular disease or 

condition generally include those having a family history of the disease or condition, or 

those who have been identified by genetic testing or screening to be particularly 

susceptible to developing the disease or condition. 

In another aspect the present invention provides the use of a compound of formula (I), 

wherein Z is CR4R3, C(O) or CR4R5-Zl; Z1 is C,^ alkylene,      alkenylene or C(0)NH; R1 
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represents a d-d2 alkyl group optionally substituted by one or more substituents 

independently selected from cyano, hydroxyl, d-d alkoxy, Ci-C6 alkylthio, C3.7 

cycloalkyl, d-d alkoxycarbonyl and phenyl (itself optionally substituted by one or more 

of halogen, nitro, cyano, d-d alkyl, d-d haloalkyl, phenyl(C,-d alkyl), d-d alkoxy, 

d-d haloalkoxy, S(0)2(d-d alkyl), C(0)NH2, carboxy or d-d alkoxycarbonyl); or Rl 

represents C2-C6 alkenyl optionally substituted by phenyl (itself optionally substituted by 

one or more of halogen, nitro, cyano, d-d alkyl, d-d haloalkyl, phenyl(C|-C6 alkyl), 

d-d alkoxy, C|-C« haloalkoxy, S^MQ-d alkyl), C(0)NH2, carboxy or d-d 

alkoxycarbonyl); or R1 represents a 3- to 14-merabered saturated or unsaturated ring 

system which optionally comprises up to two ring carbon atoms that form carbonyl groups 

and which optionally further comprises up to 4 ring heteroatoms independently selected 

from nitrogen, oxygen and sulphur, wherein the ring system is optionally substituted by 

one or more substituents independently selected from: halogen, cyano, nitro, oxo, 

hydroxyl, d-d alkyl, d-d hydroxyalkyl, dd haloalkyl, d-« alkoxy(d-C6 alkyl), d- 

Cj cycloalkyl(C,-C« alkyl), d-d alkylthio(d-C6 alkyl), d-d alkylcarbonyloxy(d-d 

alkyl), d-d alkylS(0)2(d-d alkyl), aryl(d-d alkyl), heterocyclyl(d-d alkyl), 

arylS^MQ-d alkyl), heterocyclylS(0)2(d-d alkyl), aryl(d-d alkyl)S(0)2, 

heterocyclyi(d-d alkyl)S(0)2, d-d alkenyl, d-d alkoxy, carboxy-substituted d-d 

alkoxy, Ci-d haloalkoxy, d-d hydroxyalkoxy, d-d alkylcarboxy-substituted d-d 

alkoxy, aryloxy, heterocyclyloxy, CrC< alkylthio, d-d cycloalkyl(Ci-d alkylthio), d- 

d alkynylthio, d-d alkylcarbonylamino, d~d haloalkylcarbonylamino, SO3H, -NR7R8, 

-C(0)NR23R24, S(0)2NR1SR19, S^fcR20, R^C^O), carboxyl, d-d alkoxycarbonyl, aryl 

and heterocyciyl; wherein the foregoing aryl and heterocyclyl moieties are optionally 

substituted by one or more of halogen, oxo, hydroxy, nitro, cyano, d-d alkyl, d-d 

haloalkyl, phenyl(d-d alkyl), d-d alkoxy, d-d haloalkoxy, S(0)2(d-C<s alkyl), 

C(0)NH2, carboxy or Crd alkoxycarbonyl; m is 0 or 1; Q represents an oxygen or 

sulphur atom or a group NR9, C(O), C(0)NR9, NR9C(0) or CH=CH; n is 0, 1, 2, 3,4, 5 or 

6 provided that when n is 0, then m is 0; each R2 and R3 independently represents a 

hydrogen atom or a d-d alkyl group, or (CR2R\ represents d-d cycloalkyl optionally 

substituted by d-d alkyl; T represents a group NR10, C(0)NR10, NRnC(0)NR10 or 

C(O)NRl0NR11; X1, X2, X3 and X4 are, independendy, CH2, CHR12 {wherein each R12 is, 

uidepcndendy, d-d alkyl or d-d cycloalkyl(d-d alkyl)} or C=0; or, when they are 
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CHR12, the R12 groups of X1 and X3 or X4, or, X2 and X3 or X4 join to form a two or three 

atom chain which is CH2CH2, CH2CH2CH2, CH2OCH2 or CH2SCH2; provided always that 

at least two of X1, X2, X3 and X4 are CH2; R4 and R5 each independently represent a 

hydrogen atom or a Ci-C4 alkyl group; R6 is aryl or heterocyclyj, both optionally 

substituted by one or more of: halogen, cyano, nitro, oxo, hydroxyl, C|-C8 alkyl, d-Q> 

hydroxyalkyl, CrC6 haloalkyl,       alkoxy(CrC6 alkyl), d-d cycloalkyl(d-C6 alkyl), 

Ci-C6 alkylthio(d-Q alkyl), d-d alkylcarbonyloxy(d-C<s alkyl), d-d aIkylS(0)2(C,- 

C6 alkyl), aryl(C|-C6 alkyl), heterocyclyl(d-d alkyl), arylS(0)2(d-d alkyl), 

heterocyclylS(0)2(Ci-C6 alkyl), aryl(d-d alkyl)S(0)2, heterocyclyl(CrC6 alkyl)S(0)2l 

d-d alkenyl, d-d alkoxy, carboxy-substituted d-d alkoxy, Ci-C6 haloalkoxy, d-d 

hydroxyalkoxy, d-d alkylcarboxy-substituted C|-C6 alkoxy, aryloxy, heterocyclyloxy, 

d-d alkylthio, d-d cycloalkyl(C,-C6 alkylthio), d-d alkynyithio, d-d 

alkylcarbonylamino, d-d rialoalkylcarbonylamino, SO3H, -NR16R17, -C^NR^R22, 

S(0)2NR,3R14, S(0)2R
13, R^CCO), carboxyl, d-d alkoxycarbonyl, aryl and heterocyctyl; 

wherein the foregoing aryl and heterocyclyl moieties are optionally substituted by one or 

more of halogen, nitro, cyano, d-d alkyl, d-d haloalkyl, phenyl(d-d alkyl), d-d 

alkoxy, CrC6 haloalkoxy, S(0)2(d-d alkyl), C(0)NH2, carboxy or d-d 

alkoxycarbonyl; R7, R*, R9, R10, R» R13, R14, R16, R17, R,s, R19, R21, R22, R23 and R24 are, 

independently hydrogen, Ci-C6 alkyl, Ci-C6 haloalkyl, d-d hydroxyalkyl, C3-C7 

cycioalkyl, d-d cycloalkyl(d-d alkyl) or phenyl(d-d alkyl); R15 and R20 are, 

independently, d-d alkyl, d-d hydroxyalkyl, d-d cycioalkyl, C3-C7 cycloalkyl(d-d 

alkyl) or d-d alkyl optionally substituted by phenyl; and, R25 and R26 are, independently, 

d-d alkyl or phenyl (optionally substituted by one or more of halogen, nitro, cyano, C|- 

d alkyl, Q-Q haloalkyl, phenyl(d-d alkyl), d-d alkoxy, d-d haloalkoxy, S(0)2(d- 

d alkyl), C(0)NH2, carboxy or d-d alkoxycarbonyl); or a pharrnaceuucally acceptable 

salt thereof, or solvate thereof, or a solvate of a salt thereof, in the manufacture of a 

medicament for the modulation of a chemokine receptor (such as CCR1 or CCR3). In a 

further aspect such medicament is for the treatment of asthma. 

The invention also provides a method of treating an inflammatory disease in a person 

suffering from, or at risk o£ said disease, which comprises administering to the person a 

therapeutically effective amount of a compound of formula (I) or (la), or a 
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phannaceutically acceptable salt thereof a solvate thereof or a solvate of a salt thereof, as 

hereinbefore defined. 

For the above-mentioned therapeutic uses the dosage administered will, of course, vary 

with the compound employed, the mode of administration, the treatment desired and the 

disorder indicated. 

A compound of formula (I) or (la) or a phannaceutically acceptable salt, solvate or solvate 

of a salt, may be used on its own but will generally be administered in the form of a 

pharmaceutical composition in which the formula (I) or (la) compound, salt, solvate or 

solvate of salt (active ingredient) is in association with a phannaceutically acceptable 

adjuvant, diluent or carrier. Depending on the mode of administration, the pharmaceutical 

composition will preferably comprise from 0.05 to 99 %w (per cent by weight), more 

preferably from 0.05 to 80 %w, still more preferably from 0.10 to 70 %w, and even more 

preferably from 0.10 to 50 %w, of active ingredient, all percentages by weight being based 

on total composition. 

The present invention also provides a pharmaceutical composition comprising a compound 

of formula (I) or (la), or a phannaceutically acceptable salt, solvate or solvate of salt 

thereof, as hereinbefore defined, in association with a phannaceutically acceptable 

adjuvant, diluent or carrier. 

The invention further provides a process for the preparation of a pharmaceutical 

composition of the invention which comprises mixing a compound of formula (I) or (la), 

or a phannaceutically acceptable salt, solvate or solvate of salt thereof, as hereinbefore 

defined, with a phannaceutically acceptable adjuvant, diluent or earner. 

The pharmaceutical compositions may be administered topically (e.g. to the lung and/or 

airways or to the skin) in the form of solutions, suspensions, heptafluoroalkane aerosols 

and dry powder formulations; or systemically, e.g. by oral administration in the form of 

tablets, capsules, syrups, powders, aerosols or granules, or by parenteral administration in 
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the form of solutions or suspensions, or by subcutaneous administration or by rectal 

administration in the form of suppositories or transdennally. 

10     Sodium triacetoxyborohydride (6g) was added to a stirred solution of 3,4- 

dichlorobenzaldehyde (4.2g) and 1,1-dimethyIethyl-4-piperidinyl carbamate (4g) in 

dichloromethane (50ml). The mixture was stirred at room temperature for 4h then 

partitioned between ethyl acetate and aqueous sodium hydrogencarbonate. The organic 

layer was washed with water, dried and evaporated under reduced pressure. The residue 

15    was triturated with ether to give a white solid (3.5g). Used directly. 

(ii) l-(3,4-DichJorobeiizy0-4-pipeiidinamine, di-trifluoroacetate salt 

The product from step (i) (3.5g) was treated with trifluoroacetic acid (10ml) in 

20    dichloromethane (40ml). After 72h, the solution was evaporated, the residue triturated 

with ether and the solid (4.3g) collected. 

The present invention will be further explained by reference to ^he following illustrative 

s examples. 

Examples 1-47 

(i) tert-Butyl l-<3,4-dichlorobenzyl)-4-piperidinylcarbamate 

2CFaCX>2H 

MS: APCI(+ve) 259/61 (M+l) 

25 (iii) Examples 1^47 

The product from step (ii) (2mg), the appropriate aldehyde (2 equivalents), sodium 

triacetoxyborohydride (3 equivalents) and diisopropylethylamine (2 equivalents) in 
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acetonitiile (0.08ml) and i-methyl-2-pyrrolidinone (0.12ml) was left at room temperature 

for 24h. The reaction mixture was evaporated to dryness and the residue dissolved in 

dimethylsuphoxide (0.4ml). 

5     Example 1 

N-[1^3,4-DichlorobenzyI)^piperidinyl]-^ 

MS: APCI(+ve) 363 (M+i) 

10    Example 2 

N-[4^{[1^3,4-Dichlorobenzyl)^-pipe 

MS:APCI(+ve) 406 (M+l) 

15    Example 3 

3^{[1^394-DicUorobeiizyI)^pipendmyl]ainiao}methyI)phenol 

MS:APCI(+ve) 365 (M+l) 

20    Example 4 
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N-[(4-Chloro-l-methyl-lH-pyrazoi-3-yl)methyl]-1^3,4^icldorobeiizyl)^ 

piperidinamine 

MS: APCI(+ve) 389 (M+l) 

Example 5 

N-{1^3,4-DicWorobenzylH-pipcridmyl]-N-[(5-methyI-2-furyI)me^ 

MS: APCI(-Hve) 353 (M+l) 

Example 6 

N-{1^3,4-DichlorobcnzyI)^pip<ridmyll-N^4-nitrobciizyI)amine 

MS: APCI(+ve) 394 (M+l) 

Example 7 

N-Benzyl-1^3,4^clUorobeiizyl)^piperidmamiiie 
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MS:APCI(+ve) 349 (M+l) 

Example 8 

5 N-[1^3,4-DichIorobenzyl)^-piperi 

MS:APCI(+ve) 367 (M+l) 

Example 9 

10 N^2,6-DicMorobenzyl)-1^3,4Hiichloroto 

MS:APCI(+ve) 419 (M+l) 

Example 10 

15 NJ-Bls(3,4^icWorobenzyl)^piperidinaniiiie 
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MS:APCI(+ve) 419 (M+l) 

5    Example 11 

N-[1^3T4«Piclilorobeii2yl)^-plperidinyl]"N^2-pyridmylmeiiiyi)amin^ 

MS:APCI(+ve) 350 (M+l) 

IO     Example 12 

N-[H3,4-Dichlorobenzyl)^piperidm^ 

MS: APCI(+ve) 369 (M+l) 

15    Example 13 

N-[HM-Dichlorobenzyl)^piperid^ 
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MS:APCI(+ve) 369 (M+l) 

Example 14 

5 5^{[1^3,4-DicMorobenzyl)^pipeHdinyl]amino}metfayl)-2-m 

MS:APCI(+ve) 395 (M+l) 

Example IS 

10 4^{[1^3,4-DicMorobenzyI)^pip^ 

MS: APCI(+ve) 410 (M+l) 

Example 16 

15 3^{[l^,4-Dicldorobenzyl)^piperidin^^ 
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Example 17 

N-[(5^hloro-13^imethyl-lH-pyrazoW-yl)mcthyl]-l-(3,4HiichIoroben2yI^ 

piperidinamine 

MS: APCI(+ve) 403 (M+i) 

Example 18 

N-[(4<:MonMH-pyrazoI-3-yl)methylI-l^^ 

MS:APCI(+ve) 373 (M+l) 



TUJI «„J TJ*;^I ^ ILJT     ^  «, Tuli ^ ^t,'^ 

WO 01/14333 PCT/GB00/03179 

33 

Example 19 

N-[H3,4-DicfalorobenzylM-piperid^ 

yl] methyl} amine 

s     MS: APCI(+ve) 443 (M+l) 

Example 20 

N-{lK3,4-DicMorobenzyI>^piperidm^^ 

yl)methyl] amine 

MS: APCI(+ve) 414 (M+l) 

Example 21 

N-[(2^Moro-3^umolmy0methyl]-l<3^ 

MS:APCI(+ve) 434 (M+l) 
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Example 22 

N-(M3,4-DichlorobeiizyI)^-piperid^ 

a a 

MS:APCI(+ve) 364 (M+l) 

Example 23 

N-(1^3,4-Dichlorobenzyl)^-piperidmyl|-N^3^i^ 

a ci 

MS: APCI(+ve) 400 (M+l) 

Example 24 

[5^{[lK3,4-DicMoix>benzyl)^-piperidmyl]a acetate 

MS: APCI(+ve) 411 (M+l) 
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Example 25 

4K{IM3,4-Dichloroben2ylM-pi 

dihydro-3H-pyrazol-3-one 

5     MS:APCI(+ve) 459 (M+l) 

Example 26 

N-{1^3,4-DicfalorobenzyIM-piperidinyll-N^4-pyridmylmethy0am 

10     MS: APCI(+ve) 350 (M+l) 

Example 27 

5^{[M3,4-DicMorobenzy0^piperidmyl]ai 

is    MS: APCI(+ve) 410 (M+l) 

Example 28 

N-(2^tert43utyIsulfanyQbenzyl]-1^3,4^cU^ 
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MS: APCI(+ve) 437 (M+l) 

Example 29 

N-(H3,4-DiciUorobenzylM-pipe 

N / \ 

a a 

MS: APCI(+ve) 377 (M+l) 

Example 30 

^{UK3,4-DicMorobeii2yl)^ acid 

a a 

MS: APCI(+ve) 409 (M+l) 

Example 31 

N^13-Itenzodroxol^ylmethyI)-1^3,^ 

MS: APCI(+ve) 393 (M+i) 
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Example 32 

N-[M3,4-DicWorobenzyI)^-piperid^ 

5    MS: APCI(+vc) 356 (M+l) 

Example 33 

N-[M3v*-Dichlorobeiizyl)^-ptperidiny^ 

10    MS:APCI(+ve) 367 (M+l) 

Example 34 

N-[H3,4-Dichlorobenzyl)^ 

is    MS: APCI(+ve) 400 (M+l) 

Example 35 

N-[H3,4-DicMorobeiizyl)^piperidi^ 
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MS:APCI(+ve) 400(M+l) 

Example 36 

5 5^{[1^3,4-DichIorobenzyl)^-pipcridinyl]ainino}methyI)-2-hydroxy-3- 

methoxybenzoic acid 

MS: APCI(+ve) 439 (M+I) 

10     Example 37 

N-[(4-B   mo-lH-pyi^ol-3-yi) methyl]-!^ 

MS:APCI(+ve) 419 (M+l) 

15     Example 38 
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2-(2^{[l-(3,4~Dichlorobenzyl)^-piperi^ 

acid 

MS: APCI(+ve) 453 (M+l) 

Example 39 

N-[(4-Bromo-l-methyl-lH-pyrazoI-3-yl)methyI]-1^3,4^ichlorobenzyl>4- 

piperidinamine 

MS: APCI(+ve) 433 (M+l) 

Example 40 

N-[lK3,4-DichlorobenzyI)^piperidm^ 

MS: APCI(+ve) 475 (M+l) 

Example 41 

3^{[1^3,4-Dichlorobenzyl)^pi 

one 
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MS: APCI(+ve) 445 (M+l) 

Example 42 

N-[l-(394-Dicfaiorobenzyl)^piperidinyl]-N-(4-isopropoxyben27i)amine 

MS: APCI(+ve) 407 (M+i) 

Example 43 

N-[H3,4-DichlorobenzylM-pi 

yl)methyl] amine 

a 

MS: APCI(+ve) 403 (M+l) 

Example 44 

N-[1^3,4-DicMorobeii2y[)^piperi 
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MS: APCI(+ve) 363 (M+l) 

Example 45 

5 N-[1^3,4-Dichlorobenzyl)^-piperid 

MS:APCI(+ve) 350 (M+l) 

Example 46 

10 N-[1^3,4-DicMorobenzyl)^piperidinyl]-N^ 

MS: APCI(+ve) 377 (M+l) 

Example 47 

is     Ethyl 5^{[H3,4MHcMorobeiizyI)^pip^ 
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CI 

MS:APCI(+ve) 425 (M+l) 

Examples 48-73 

5     (i) Examples 48-73 

Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate (2 equiv) was added to a 

solution of the product from Example 1 step (ii) (hydrochloride salt) (lmg), the appropriate 

acid (2 equivalents) and diisopropylethylamine (5 equivalents) in dimethylformamide 

(0.17ml) and was left at room temperature for 24h. The reaction mixture was evaporated 

10     to dryness and the residue dissolved in dimethylsulphoxide (03ml). 

Example 48 

N-[l-(3,4-Dichlorobeu2yl)-4-piperidiiiyll-3-furamide 

a 

is     MS: APCI(+ve) 353 (M+l) 

Example 49 

N-[l-(3,4-DichlorobenzyI)^ 

yljbutanamide 
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MS: APCI(+ve) 474 (M+i) 

Example 50 

2-{[5-(l-Benzyl-2^xo-i;Z^ihydr^ 

y|]sulfanyl}-N«{1^3,4^icMorobenzyl^ 

MS: APCI(+ve) 611 (M+l) 

Example 51 

N-[1^3,4-DicMorobena^i)^-pipericim^ 

MS: APCI(+ve) 444 (M+l) 

Example 52 

N-[M3,4-DicMorobeiizyD^-piperid^ 
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CI 

N ( N 

CI 

MS:APCI(+ve) 480 (M+l) 

Example 53 

5 N-[1^3,4-DichIorobenryI)^-piperidinyl]^-(2-methyl-l^xo-l,2-dihydro-3- 

isoquinolinyl)butanamide 

a a 

MS:APCI(+ve) 486 (M+l) 

IO    Example 54 

3^1^-Beiizotliiazol-2-yIsulfanyl)-N-{1^3,4HlicWorobenzyl}^ 

p iperidiny I] propanamide 

13 

MS:APCI(+ve) 480 (M+l) 

Example 55 

N-[1^3,4-DicIdorobeiizyl)^-piperidmyI^ 
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MS:APCI(+ve) 437 (M+l) 

Example 56 

N-[1^3,4-Dichlorobenzyl)^-pipeiidmyl]-2^2-meliioxyphenyI)acetanude 

MS: APCI(+ve) 407 (M+l) 

Example 57 

2-{5^Woro-2H>xo-l^benzotfdazoM(2 

pipe ridiny 1] acetamide 

MS: APCI(+ve) 486 (M+l) 

Example 58 

N-(lK3,4-DiclUorolM5iizyl)^piperidmyIl-2-[(4,6^imethyl-2- 

pyrimidinyl)sulfanyl]acetamide 
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S O 

a 6t 

MS:APCI(+ve) 439 (M+l) 

Example 59 

s 2^1-Benzotliiophen-3-y!)-N-[l-(3,4 

MS:APCI(+ve) 433 (M+l) 

Example 60 

10 N-[l-<3,4-Dichlorobeiixyl}^-piperidm^ 

MS: APCI(+ve) 465 (M+l) 

Example 61 

15 5<:ycloheiyi-N-(l-(3,4^ichloroben27l)^-piperidiflyl]pentanamide 
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MS: APCI(+ve) 425 (M+l) 

Example 62 

5 N-[H3,4-DicMorobenzyO^-piperid^ 

MS:APCI(+ve) 395 (M+l) 

Example 63 

,0 ^-[l^^DichlorobenzyO^piperidm^ 

MS: APCI(+ve) 510 (M+l) 

Example 64 

15    2^yclopeutyl-N-{lK3,4-^chlorobeiizyl)-4-piperidinyl] acetamide 
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MS: APCI(+ve) 369 (M+l) 

Example 65 

4-Chioro-N-(1^3,4^ichlorobenzyI)^-piperidinyl]-2-nitrobep^ainide 

O" 

MS:APCI(+ve) 444 (M+l) 

Example 66 

2,2-Dichloro-N-[lK3,4-^ichIorobenzyI)^-piperidinylI-l 

methylcyclopropanecarboxamide 

MS: APCI(+ve) 411 (M+l) 

Example 67 

tert-Butyl 4-{5-({[l-(3,4-dichlorobenzyl)-4-piperidiiiyl] amino}carbonyI)-2 

methoxyphenyl]-l-piperrainecarboxylate 

MS: APCI(+ve) 577 (M+l) 

Example 68 
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N-[l-<3,4-DichIorobenzyl)^-piperidinyI]-5^xo-1^2-thienyimethyI)-3- 

pyrrolidinecarboxamide 

a 

MS: APCI(+ve) 466 (M+l) 

Example 69 

N-{1^3,4-DicWorobcnzyl)^piperidinyll-3-[2^xo-l^^enzoxa2olO(2^ 

yi] propanamide 

MS:APCI(+ve) 448 (M+l) 

Example 70 

N-jl^^Dichlorobenzyl^-pipcridinyll^-fluorobenzaraide 

MS: APCI(+ve) 381 (M+l) 

Example 71 

N-[l-(3,4-Dichlorobeii2^1)^piperidinyll-2-metfaylbeDj£aniid^ 
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MS: APCI(+ve) 377 (M+l) 

Example 72 

5 N-[l-(3,4-DicWorobenzyl)^-piperidmylI-3-methylbenzamide 

MS: APCI(+ve) 377 (M+l) 

Example 73 

10 N-(1^3,4-Dichlorobenzyl)-4-pip*ridmyl]^^ 

MS: APCI(+ve) 393 (M+l) 

Examples 74-93 

is     (i) l-(3,4-Dichlorobenzyl)-4-piperidiiione 

A solution of 3,4-dichiorobenzyl chloride (2.8ml), 4-ketopiperidine hydrochloride 

monohydrate and triethylamine (8ml) in dimethylfonnamide (30ml) was stirred at room 

temperature for 20h. The mixture was partitioned between water and ethyl acetate, the 
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organic layer dried and evaporated under reduced pressure. Purification was by 

chromatography eluting with 40-50% ethyl acetate/isohexane. Yield 2.1g. 

MS: APCI(+ve) 258/60 (M+l) 

(ii) tert-Butyl 2-{[l<3,4-dicMorobenzyl)-4-piperidinylJaminoJethylcarhamate 

A solution of the product from step (i) (1.61g), N<tert-butoxycari3onyl)-ethylenediamine 

(lg) and sodium triacetoxyborohydride (2.12g) in dichloromethane (20ml) was stirred at 

room temperature for 3h. The mixture was partitioned between water and ethyl acetate, the 

organic layer dried and evaporated under reduced pressure. Yield 1.28g. 

MS: APCI(+ve) 402/4 (M+l) 

(iii) N-Hi-(3,4-DicMorobenzyl)^pip^ tri-trifluoroacetate 

salt 

Q 
H 3CF3C02H 

The product from step (ii) (1.28g) was treated with trifluoroacetic acid (5ml) in 

dichloromethane (10ml). After 20h, the solution was evaporated, the residue triturated 

with ether and the solid (1.62g) collected- 

MS: APCI(+ve) 302/4 (M+l) 

(iv) Examples 74-93 

The product from step (iii) (0.0026g), the appropriate activated halo-aromatic (1.25 

equivalents) and diisopropylethylamine (10 equivalents) in l-methyl-2-pyrolidinone 

(0.15ml) was heated at 100°C for 20h. The reaction mixture was evaporated to dryness 

and the residue dissolved in dimethylsuphoxide (0.4ml). 

Example 74 
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N!-[lK3»4-DichlorobeiizylH-piperidinyiJ-N2-{2-[(methykulfanyl)methyI]^ 

pyriinidmyl}-l,2-ethanediainine 

/ 

MS: APCI(+ve) 440(M+1) 

Example 75 

NMM3,4-Dichlorobenzyl)^piperi^ 

4-pyHnudmyl]-l^-ethanediamine 

MS: APCI(+ve) 494<M+1) 

Example 76 

N'-fl^^-Dichlorobenzyty^piperidm 

pyrimidinyll-l,2-ethanediaminc 

MS: APCI(+ve) 456(M+1) 

Example 77 

2K{4-[(2-{[l-(3,4-DichIorobenzyI)^-^^ 

pyrimidinyl} amino)-l-e thanol 
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OH 

MS: APCI(+ve)439(M+i) 

Example 78 

5 N^a-Ul-tf^DicMorobeiu^l^ 

pyrimidinediamine 

MS: APCI(+ve) 409(M+1) 

10     Example 79 

^^2-{[1^3,4-Dichlorobenzyl)^ 

pyrimidinediaminc 

MS: APCI(+ve) 423(M+1) 

15 

Example 80 

2^Moro-N^yclopropyl-^ 

4,6-pyrimidineriiamine 
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MS: APCI(+ve) 471(M+1) 

Example 81 

N^lH3,4-DichlorobeiizyQ^-piperidmy^ 

ethanediamine 

MS: APCI(+ve) 456(M+1) 

Example 82 

N!-{H3,4-Dichlorobeiizyl)^piperidm^ 

ethanediamine 

MS: APCI(+ve) 448(M+1) 

Example 83 

N^H3,4-DicMorobeiizyIM-piperidm^ 

ethanediamine 
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MS: APCI(+ve) 454(M+1) 

Example 84 

5 N^2-{(lK3,4-DichIorobenzyQ^-pipm^ 

MS: APCI(+ve) 423(M+1) 

10    Example 85 

N4^yclopropyl-N^2-{[1^3,4^cMoro 

MS: APCI(+ve) 435(M+1) 

15 

Example 86 

NMH3,4-DichIorobenzyl)^pi^ 

etfaanediamine 
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MS: APCI(+ve) 457(M+1) 

Example 87 

N^1^3,4-DichlorobenzylM-piperid^ 

ethanediamine 

MS: APCI(+ve) 462(M+1) 

Example 88 

Nl-[1^3,4-Dichlorobeii2yl)^-pipeHdinyl]-N2-[4K2-thienyl)-2-py 

ethanediamine 

MS: APCI(+ve) 462(M+1) 

Example 89 

NMM3»^D*chlorobeiizyl)^-piperidm^ 

4-yI>1^2-ethanediamine 

MS: APCI(+ve) 434(M+1) 
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Example 90 

N!-[l-(3,4«Dichlorobeiizyg^ 

5    MS: APCI(+ve) 420(M+1) 

Example 91 

NMH3,4-DichIorobenzyI)^-piperidin^ 

1,2-ethanediamiiie 

MS: APCI(+ve) 450(M+1) 

Example 92 

NMlK3/*-Dichiorobenzyl)^ 

15    1,2-ethanediamlne 
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MS: APCI(+ve) 450(M+1) 

Example 93 

Nl-[1^3,4-DicWorobcnzyI)^-piperidmyl]-N2-(9-methyl-9H-purm^-yO 
5 ethanediamiue 

MS: APCI(+ve) 434(M+1) 

Example 94 

10 N-[1^3,4-DicUorobenzyi)^piperidmyl^^ 

pyridiny 1] sulfany 1} acetamide 

Carbonyldiimidazolc (0.105g) was added to a stirred solution of 2*{[5-(trifluoromethyl)-2- 

pyridinyl]sulfanyl}acetic acid (0.166g) in dimethylforraamide (2ml). After lh a solution of 

15    the product from Example 1 step (ii) (0.3g) in a solution of dimemylformamide and 

diisopropylethylamine (2 equivalents) (1.5ml) was added and stirred at room temperature 

for 2h- The mixture was partitioned between water and ethyl acetate, the organic layer 

washed with water, dried and evaporated under reduced pressure. The residue was 

triturated with ether and collected. Yield 0.084g as a solid. 

20    MS: APCI(+ve) 478/80 (M+l) 

lH NMR: 6 (DMSO-d6) 8.76(s, 1H), 8.1 l(d, 1H), 8.02(dd, lH)f 7.59-7.53(m, 3H), 

7.29(dd, 1H), 3.91(s, 1H), 3.58-3.45(m, 1H), 3.44(s, 2H), 2.70(br d, 2H), 2.03(br t, 2H), 

1.70(brd, 2H), 1.46-1.37(m, 2H). 
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MP: 98°C 

Example 95 

N-[l^3,4-DichlorobcnzyiM-pipcridinyl]-2-(S-methyl-l-phei|yl-lH-pyrazol^ 

yl)acetamid« 

The title compound was prepared from the product of Example 1 step (ii) (0.3g) and of 2- 

(5-methyl-1 -phenyl-1 H-pyrazol-4-yl)acetic acid (0.15 lg) using the method of Example 94. 

Yield 0.18g as a solidL 

MS: APCI(+ve) 457/9 (M+l) 

*H NMR: 8 (DMSO-d6) 7.90(d, 1H), 7.59-7.38(m, 8H), 7.29(dd, 1H), 3.54-3.50(m, 1H), 

3.45(s, 2H), 3.24(s, 2H), 2.72(br d, 2H), 2.24(s, 3H), 2.03(br t, 2H), 1.72(br d, 2H), 1.46- 

1.37(m,2H). 

MP: 165°C 

Example 96 

N-[l-(3,4-Dichlorobeiizyl)^-piperidinyl]-5-oxo-5-phenylpentanainide 

The title compound was prepared from the product of Example 1 step (ii) (0.3 g) and of 5- 

oxo-5-phenylpentanoic acid (0.134g) using the method of Example 94. Yield 0.149g as a 

solid. 

MS: APCI(+ve) 433/5 (M+l) 

lH NMR: 8 (DMSO-d6) 7.96-7.93(m, 2H), 7.72(d, 1H), 7.65-7.50(m, 5H), 7.28(dd, 1H), 

3.57-3.48(m, 1H), 3.44(s, 2H), 3.01(t, 2H), 2.72-2.67(m, 2H), 2,13(t, 2H), 2.04-1.98(m, 

2H), 1.86-1.79(m, 2H), L69(br s, 2H), 1.41-l.32(m, 2H). 

MP: 130°C 
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Example 97 

2-(2-(4<:hlorophcnyl)-5-methyl-l^-tliiazoI-4-ylI-N-[l-(3,4^1icfaIorobenzyl)-4- 

p ip eridiny I] acetamide 

The title compound was prepared from the product of Example 1 step (ii) (0.3g) and 2-[2 

(4-chlorophenyl)-5-methyH,3-thiazol-4-yl]acetic acid (0.187g) using the method of 

Example 94. Yield O.lg as a solid. 

MS: APCI(+ve) 510/2 (M+l) 

10     *H NMR: 6 (DMSO-d6) 8.00(d\ 1H), 7.85-7.82(m, 2H), 7.59-7.52(m, 4H), 7.29(dd, 1H), 

3.57-3.51(m, 3H), 3.44(s, 2H), 2.72(br d, 2H), 2.41(s, 3H), 2.06(t, 2H), 1.73(br d, 2H)t 

1.48-1.38(m, 2H). 

MP: 170°C 

15     Example 98 

N-[1^3,4~DicMorobenzyl)^piperidm^ 

The title compound was prepared from the product of Example 1 step (ii) (0.3g) and 2- 

(phenylsulfanyl)acetic acid (0.118g) using the method of Example 94. Yield 0.056g as a 

20 solid. 

MS: APCI(+ve) 409 (M+l) 

*H NMR: 5 (DMSO-d6) 8.00(d\ 1H), 7.57(d\ 1H), 7.53(d\ 1H), 7.36-7.27(m, 5H), 7.20- 

7.16(m, 1H), 3.61(s, 2H), 3.55-3.47(m, IH), 3.44(s, 2H), 2.69-2.66(m, 2H), 2.02(t, 2H), 

1.67-1.64(m, 2H), 1.41-1.31(m, 2H). 

25     MP: 97-99°C 

5 a 
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Example 99 

N-[l-(3,4-Dichloroben2^1)^-piperidmyl]-2-(4-fluorophenyl)acetanude 

CI 

The title compound was prepared from the product of Example 1 step (ii) (0.3 g) and 2-(4- 

5     fluorophenyl)acetic acid (0.108g) using the method of Example 94. Yield 0.15g as a solid. 

MS: APCI(+ve) 395 (M+l) 

*H NMR: 5 (DMSO-d6) 7.98(d\ 1H), 7.57(d\ 1H), 7.53(d, 1H), 7.30-7.25(m, 3H), 7.13- 

7.07(m, 2H), 3.54-3.48(m, 1H), 3.45(s, 2H), 3.37(s, 2H), 2.72-2.69(m, 2H), 2.02(t, 2H), 

i.71-1.68(m, 2H), 1.44-1.34(ni, 2H). 

io     MP: 144-7°C 

Example 100 

N-[l-(3,4-Dichion>beii2y0^-piperidwyl^ 

u    The title compound was prepared from the product of Example 1 step (ii) (0.3g) and 2-[2- 

(2-p>Tazmyl>-13-thiazol-4-yl]acetic acid (0.155g) using the method of Example 94. Yield 

0.08g as a solid. 

MS: APCI(+ve) 462 (M+l) 

*H NMR: 6 (DMSOd6) 9.25(d\ 1H), 8.74-8.71(m, 2H), 8.07(d, 1H), 7.64(s, 1H), 7.59- 

20    7.54(m, 2H), 7.31-7.28(m* 1H), 3.69<s, 2H), 3.59-3.54(m, 1H), 3.45(s, 2H), 2.74-2.71(m, 

2H), 2.04(t, 2H), 1.76-1.74(m, 2H), 1.49-L39(m, 2H). 

MP: 186-9°C 

Example 101 

25 N-[1^3,4-DicJUorobenzyi)-4-piperidinyl]-2-[(5^ihenyI-2 

py rimidiny Osulfany 1] acetamide 
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The title compound was prepared from the product of Example 1 step (ii) (0.3 g) and 2-[(5- 

phenyi-2-pyriimdmyl)sulfanyl]acetic acid (0.172g) using the method of Example 94. 

Yield 0.115g as a solid. 

MS: APCI(+ve) 487/9 (M+l) 

lH NMR: 8 (DMSO-d6) 8.96(s, 2H), 8.09(d, 1H), 7.78-7.75(m, 2H), 7.58-7.43(m, 5H), 

7.28(dd, 1H), 3.91(s, 2H), 3.59-3.52(m, 1H), 3.44(s, 2H), 2.70(br d, 2H), 2.03(br t, 2H), 

1.72(br d, 2H), i.47-1.38(m, 2H). 

MP: 157°C 

Example 102 

N-[1^3,4-DicWorobeiizyI)^pipeHdinyl]-3-[3^2-pyridinyl)-lt2,4H>xadiazol-5^ 

y 1] propanamide 

The title compound was prepared from the product of Example 1 step (ii) (0.9g) and 3-[3- 

(2-pyridinyl)-lt2>4-oxadiazol-5-yl]propanoic acid (0.3g) using the method of Example 94. 

Yield 0.074gasasoli<L 

MS: APCI(+ve) 460/2 (M+l) 

*H NMR: 6 (DMSO-d6) 8.76-8.74(m, 1H), 8.05-7.99(m, 2H), 7.94<o\ 1H), 7.61-7.56(m, 

2H), 7.52(d, 1H), 7.28(dd, IH), 3.56-3.48(m, 1H), 3.43(s, 2H), 3.19(t, 2H), 2.71-2.66(m, 

4H), 2.03(1,2H), 1.69(br d, 2H), 1.42-133(m, 2H). 

MP: 155°C 
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Example 103 

N~[1^3,4-Dichlorobenzyl)^-piperidinyl]-lH-ben2imidazol-2-aniiiie 

(i) Ethyl 4^1H-benzimida2ol-2-ylamino)-l-piperidinecarboxyiate 

A solution of 2-chlorobenziniidazole (Ig) and ethyl 4-amino-l-piperidinecarboxylate (2g) 

in l-methyl-2-pyrrolidinonc was heated at 130°C for 24h. The mixture was partitioned 

between water and ethyl acetate, the organic layer washed with water, dried and 

evaporated under reduced pressure. Purification was by chromatography eluting with 1% 

triethylamine/5% methanol in dichloromethane. Yield 0.630g as a solid. 

TOF MS ES+ 289.1652 (M+l) 

(ii) NK4-Piperidinyl)-lH-beiizimidazol-2-ainine, dihydrochloride salt 

The product from step (i) (0.58g) was heated under reflux with 5M hydrochloric acid 

(20ml) for 24h. The solvent was evaporated under reduced pressure, the residue 

azeotroped with toluene, washed with ether. Yield 0.58g as a solid, 

TOF MS ES+217.1452 (M+l) 

(iii) N-[lK3,4-DicMorobcnzyl^ 

Triethylamine (0.223ml) was added to a stirred suspension of the product from step (ii) 

(0.2g) in dimethylformamide. After 5min 3,4-dichlorobenzaldehyde (0.175g) then sodium 

triacetoxyborohydride (0.212 g) was added and the mixture stirred at room temperature for 

3h. The mixture was partitioned between 2M hydrochloric acid and ether, the aqueous 

layer was basified with aqueous sodium hydrogen carbonate and extracted with ethyl 

acetate. The organic layer was dried and evaporated under reduced pressure. The residue 

was triturated with ethyl acetate/ether and the solid collected. Yield 0.045g. 

TOF MS ES+ 375.4257 (M+l) 
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lH NMR: 5 (DMSO-d6) 10.6(br s, IH), 7.60-7.56(m, 2H), 7.32(dd, 1H), 7.12-7.09(m, 2H), 

6.86-6.83(m, 2H), 6.49(d, 1H), 3.55-3.49(m, 3H), 2.79-2.71(m, 2H), 2.13-1.9l(rn, 4H), 

1.56-1.46(m, 2H). 

MP: 125°C 

Example 104 

2- {[ 1 -(3,4-Dichiorobenzy l)-4-piperidinyl] amino} -N-(3-methoxyphenyl)acetamide, 

dihydrochloride salt 

10    2-Chloro-N-(3-methoxyphenyl)-acetamide (0.241 g) was added to a stirred solution of the 

product of Example 1 step (ii) (dihydrochloride salt) (0.4g), triethylamine (0.608g) in 

1 -methyl-2-pyrrolidinone (5ml). The reaction mixture was heated at 80°C for 6h then 

partitioned between ethyl acetate and brine. The organic layer was washed with brine, 

dried and evaporated under reduced pressure. Purification was by chromatography eluting 

Is     with chloroform/isohexane/tricthylamine/methanol 30:15:3:0.5. The resulting product was 

converted to the hydrochloride salt using ethereal hydrogenchloride. Yield 0.135g. 

TOF MS ES+ 422.1406 (M+l) 

lH NMR: 5 (DMSO-d6) 11.21(br s, IH), 10.82(s, 1H), 9.53(br s, 2H), 7.95(s, IH), 7.75(d, 

1H), 7.60(d, IH), 7.31-7.23(m, 2H), 7.15(d, IH), 6.70(dd, IH), 4.28(br s, 2H), 3.97(br, 

20    H), 3.73(s, 3H), 2.96(br, 2H), 2.28-2.05(m, 4H). 

MP: 274-6°C 

Example 105 

N-[l^,4-DichIorobenzyl)^piperidmyi]-NM3,4-^chlorophenyl)urea 

a 
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3,4-Dichlorophenyl isocyanate (0.08 lg) was added to a stirred solution of the product from 

Example 1 step (ii) (0.13g), diisopropylethylamine (0.2g) in dichloromethane (4ml). The 

reaction mixture was stirred for 20h and the solvent removed under reduced pressure. 

Purification was by chromatography eluting with 5% methanol/dichloromethane. Yield 

5    0.09g as a solid. 

TOF MS ES+ 446.0360 (M+l) 

lH NMR: 5 (DMSO-d6) 8.65(s, 1H), 7.82(d, 1H), 7.59(d, 1H), 7.54(s, 1H), 7.3 l(d, 1H), 

7.22(dd, 1H), 6.26(d, 1H), 3.45(br s , 3H), 2.67(m, 2H), 2.1 l(m, 2H), 1.81(m, 2H), 1.40(m, 

2H). 

IO     MP: 189^190°C 

Example 106 

N-{1^3,4-Dichlort)benzyl)^-piperidinyl]-NX3-methoxyphenyI)urea 

15    3-Methoxypheny 1 isocyanate (0.064g) was added to a stirred solution of the product from 

Example 1 step (ii) (0.13g), diisopropylethylamine (0.2g) in dichloromethane (4ml). The 

reaction mixture was stirred for 20h and the solvent removed under reduced pressure. 

Purification was by chromatography eluting with 5% methanol/dichloromethane. Yield 

0.09g as a solid. 

20    MS: APCI(+ve) 408/10 (M+l) 

*H NMR: 5 (DMSO-d6) 8.32(s> 1H), 7.59(d, 1H), 7.55(d, 1H), 7.31(dd, 1H), 7.13(m, 1H), 

7.09(d, 1H), 6.83(dd,lH), 6.47(dd, 1H), 6.09(d\ 1H), 3.69(s, 3H), 3.46(m, 3H), 2.66(m, 

2H), 2.13(m, 2H), 1.81(m, 2H), 1.42(m, 2H). 

MP: 178-9°C 

25 

Example 107 

N-[H3,4-Dichiorobeii2yl)^-pip«ri dihydrochloride 

salt 
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2HCI 

The title compound was prepared from the product of Example 1 step (ii) (0.185g) and 

4-methoxybenzaldehyde (0.49ul) using the method of Example 1 step (i). Yield 0.84g as a 

solid. 

MS: APCI(+ve) 379/81 (M-H) 

lH NMR: 8 (DMSO-46) 11.33(br s, 1H), 9.56(br s, 2H), 7.96 (s, 1H), 7.74<d, 1H), 7.61(d, 

1H), 7.52(d, 1H), 6.97(d, 1H), 4.27(s, 2H), 4.07(s,2H), 3.77(s, 3H)t 3.39-2.94(rn, 5H), 

2.32-2.28(m, 2H), 2.15-2.07(m, 2H). 

MP: >250°C 

The following table lists Examples 108-348 which are of compounds of formula (I) all 

of which accord to formula (lb). 

Example R« (Q)» n 

108 phenyl m=0 2 3,4-Cl2-C«Hj 

109 4-Br-C«H4 m=0 3,4-Cl2-C«H3 

110 4-NH2-C6H4 m=0 3.4-C12-C6HJ 

111 2-Br-C«H4 m=0 3,4-arQHj 

112 4-F-C«H4 m=0 3.4-C12-C6H3 

113 3-CH3-QH4 m=0 3,4-Cl2^H3 

114 2-CH3-C$H4 m=0 3,4-a2-C6H3 

115 3-C1-4-0H-C6H3 m=0 3.4-C12-QH3 

116 2-NO2-C6H4 m=0 3,4-Cl2-QH3 

117 2-C1-C6H4 m=0 3,4-CI2-C«Hj 

118 4-C1-QH4 m=0 3.4-C12-QH3 
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119 3,4~(OH)2-C6H3 m=0 2 3)4-Cl2-C6H3 

120 4-N02-C6H4 m=0 1 3,4-Cl2-C«H3 

121 phenyl m=0 4 3,4-a2-C6H3 

122 3,4KOCH3)2-C6H3 ra=0 1 , 3,4-Cl2-QsH3 

123 3-F-4-OH-C6H3 m=0 1 3,4-Cl2-C6H3 

124 3,4-methylenedioxyphenyl m=0 1 3,4-Cl2-QH3 

125 4-OH-QH4 m=0 2 3,4-a2-QH3 

126 4-OH-C6H4 m=0 1 3,4-Cl2-C6H3 

127 4-phenyi-phenyl m=0 1 3,4-Cl2.C6H3 

128 3,4^12-C6H3 m=0 1 3,4^1rC6H3 

129 3-OH-QH4 m=0 2 3,4-Cl2-C6H3 

130 4-CH3-QH4 m=0 2 3,4-ClrQH3 

131 4.NO2-C6H4 m=0 3 3,4^12<y«3 

132 3,4-{OCH3)2-QH3 m=0 2 3.4-C12-QH3 

133 C*F5 m=0 2 3,4-Cl2-C6H3 

134 4-CH3-C6H4 m=0 1 3,4-Cl2-QH3 

135 4-OCF3-C6H4 m=K) 1 3,4-a2-C6H3 

136 3,4-{OCH3)2.QH3 m=0 3 3,4-Cl2-C«H3 

137 4-OCH3-C6H4 m=0 1 3,4«C1H^H3 I 

138 4-N(CH3)2-C6H4 m=0 1 3,4-Cl2-QH3 

139 4-OCH3-C6H4 m=0 2 3,4-Ch-C«H3 

140 3,4,5-(OCH3)3-C6H2 m=0 1 3,4-Cl2-C6H3 

141 3,4-methy lenedioxyphenyl m=0 2 3,4-Cl2-C6H3 

142 3-NH2-QH4 m=0 1 3,4-ClrC«H3 

143 naphth-l-yl m=0 1 3,4-ClrC6H3 

144 3-OCH3-4-OH-QH3 m=0 1 3^Cl2-C«H3 

145 3-(6-Br-1 -{prop-2-cn-1 - 

yl>naphth-2- 

yloxymcthyOphcnyl 

m=0 1 3,4-Cl2-QH3 

146 4^4-N02-QH4-CH20> 

QH4 

ra=0 1 3,4-Cl2-C6H3 
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147 3-F-4-0H3O-C6H3 tn=0 1 3,4-Cl2-QH3 

148 3-CH3-C«H4 m=0 4 3,4-Cl2-QH3 

149 3-OH-CJL, m=0 3,4-Cl2-QH3 

150 4-(C6Hs-CH20)-C6H4 m=0 3,4-Cl2-C6Hj 
151 4-<3-N02-C6H4)-C6tt, m=0 3,4-Cl2-QH3 

152 2,5-(CH3)2-C6H3 m=0 3,4-Cl2-C«H3 
153 4-I-QOL, m=0 3,4-Cl2-C6H3 
154 3-B1-QH4 ra«=0 3,4-Cl2-C«H3 

155 2<:Hj-3-N02-QH3 m=0 3,4-Cl2-OH3 

156 3-OH-4-OCH3-C6H3 m=0 3,4-Cl2-OH3 

157 3-F-C6H4 m=0 3,4-Cl2-C«H3 
158 2-F-QH4 m=0 3,4-Cl2-C6H3 

159 ^-(OCHsh-OH, m=0 3.4-C12-C6H3 
160 3-Cl-OOi, m=0 3,4-01^00^3 
161 phenyl m=0 3,4-Cl2-C6H3 

162 m=0 3,4-012-0^3 
163 3-OCHJ-QH4 m=0 2 3,4-012-0^3 
164 2,4-Fi-C6H3 m=0 3,4-Cl2-C6H3 

165 2-OCH3-C6H4 m=0 3,4-Cl2-C6H3 
166 3,4-FrQHj m=0 3,4-012-0^3 
167 3.5-FJ-C6H3 m=0 3,4-Cl2-C6H3 

168 Pyridin-3-yl m=0 3,4-a2-C«H3 

169 Pyridin-2-yl m=0 3,4-Cl2-C«H3 

170 5-Br-pyridin-3-yl m=0 3,4-Cb-GfHj 
171 2,4-(OCH3)2-C«H3 m=0 3,4-012-C^j 
172 4-(benzyloxy)phenyl m=0 3,4-02-0013 
173 3-(benzyloxy)phenyl m=0 3,4-Cl2-C6Hj 
174 2-methyl-naphth-1 -yl m=0 3,4-012-0^3 

175 2-CH3CH2CM^H4 m=0 3.4-C12-OH, 
176 m=0 3,4-012-0013 
177 4-^5(0^)30-0^4 m=0 3,4-012-001, 
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178 Indol-l-yl m=0 1 3,4-Cl2-QH3 

179 2-NO2-C6H4 m=0 1 3,4-CI2-QH3 

180 Thien-2-yl m=0 1 3,4-a2-QH3 

181 3-Cl-4-OH-C«H3 m=0 3,4-Cl2-C6H3 

182 2,4-Cl2-QH3 m=0 1 3,4-CI2-C6H3 

183 2,6-Cl2-C6H3 m=0 1 3,4-Cl2-C6H3 

184 2-Br-C6H4 m=0 1 3,4-Cl2-QH3 

185 3,4-ClrC6HJ m=0 1 3,4-ClrQH, 

186 3-Br-QH4 m=0 1 3.4-C12-C6H, 

187 3,5-F2-C«H3 m=0 1 3.4-C12-QH3 

188 3-NH2-C6H4 m=0 1 3,4-Cl2-QH3 

189 2-(ClCH2C(0)NH)- 

thiazol-4-yl 

m=0 

- 
1 3,4-a2-C6H3 

190 3-CI-C6H4 m=0 1 3,4-Clj-QHj 

191 2,5-(OCH3)2-C4H3 m=0 I 3,4-Cl2-QH3 

192 4-OH-C6H4 m=0 1 3,4-Cl2-QH3 

193 Indol-3-yl m=0 3,4-Cl2-C«H3 

194 5-OCH3-indol-3-yl m=0 — 3,4-Cl2-QH3 

195 Naphth-2-yl m=0 3,4-Cl2-C«H3 

196 4-CH3-QH4 m=0 — 3,4-Cl2-QH3 

197 X4,S-(OCtt3h-C<H2 m=0 

"J— 
3.4-C1J-C6HJ 

198 4-CH3(CH2)30-C6H4 m=0 3,4-Cl2-QH3 

199 4-S(0)2CH3-C6H4 m=0 3,4-Cl2-C«H3 

200 2,4,6-<CH3)3-C6H2 m=0 3,4-Cl2-QH3 

201 4-F-QH« m=0 3,4-Clj-QHj 

202 2-{pyrazin-2-yl)-thiazol-4- 

yi 

m=0 3,4-Cl2-C*H3 

203 2- CH3-5-(CH3)2CH-indol- 

3- yl 

m=0 3,4-Clj-QHj 

204 5-{pynolidin-1 -yl)- 

tetrazol-2-yl 

m=0 3,4-CI2-QH3 
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205 5-(4-CH3-phenyl)-tetrazol- 

2-yl 

m=0 1 3,4-Cl2-C6H3 

206 3,5-F2-QH3 m=0 3,4-Cl2-QH3 

207 3-OCH3-C6H4 m=0 
  

3,4-Cl2-C6H3 

208 5-Cl-benzo[b]thiophcn-3- 

yi 

m=0 1 3,4-Cl2-C<;H3 

209 3,4-Cl2-C*H3 m=0 1 3.4-C12-C6HJ 

210 2-phenyl-5-methyl-thiazol- 

4-yl 

m=0 1 

—— 

3,4-CI2-C6H3 

211 4-OCF3-C6H4 m=0 3,4-Cl2-C6H3 

212 3-methyl-5-Cl- 

benzo[b]thiophen-2-yl 

m=0 1 3,4-Clj-QHj 

213 3-methyl- 

benzo[b]thiophen-2-yl 

m=0 1 3,4-CI2-C6H3 

214 2-N02-C6H4 m=0 1 3,4-Cl2-C«H3 

215 3-N02-1,2,4-triazol-1 -yl m=0 3,4-arQHj 

216 3,4-(N02)2-5-CH3- 

pyrazol-l-yl 

m=0 1 3,4-Cl2-C«H3 

217 4-(CH3)2CH(CH2)20-C6H4 m=0 1 3,4-ClrC6H3 

218 2,3-{CH3)r-indol-5-yl m=0 1 3,4-CU-QHj 

219 3,5-(CH3)2-4-Cl-pyrazol- 

l-yl 

m=0 1 3,4-Cl2-C6H3 

220 

pyrazoM-yl 

m=0 1 3.4-C12-QH3 

221 2t4-(N02)2-imidazol-1 -yl m=0 3,4-Cl2-QH3 

222 4-NQz-iniidazol-1 -yl m=0 3,4-Cl2-QH3 

223 3,5-(CH3)2-pyrazol-1 -yl m=0 3.4-C1T-CSH3 

224 4-CH3(CH2)3-C6H4 m=0 3.4-C12-QH3 

225 2-CN-QH4 m=0 3,4-Cl2-QH3 

226 4-Ci-C6H4 O 4-Cl-C6H4 

227 4-C1-C6H4 O 2-Br-C6H4 
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228 4-CI-C6H4 O 1 3-(C02CH3)-4-Br- 

CdU 

229 4-CI-QH4 O 4-NO2-C6H4 

230 4-CI-QH4 O 3-benzoyl-phenyl 

231 4-Cl-C6H4 O 1 " 5-OCHj- 

benzimidazol-2-yl 

232 4-Cl-CsH* O 1 4-BP-QH4 

233 4-Cl-QsK, O 1 4-{ 1 ,2,3-thiadiazol- 

4-yl)-phenyl 

234 4-Cl-C6H4 O 1 4-CH3-QH4 

235 4-CI-QH4 O 1 4-(2,6-Cl2- 

CtHiyCHjSiOh- 

236 4-C1-C6H4 O -j  
3,5-Br2-C*H3 

237 4-Cl-C«H4 O 1 Indan-5-yl 

238 4-CI-QH4 O 1 2-F-3-Cl-C6H3 

239 4-C1-QH, O 1 benzofurazan-5-yl 

240 4-CI-C6H4 O 7-Cl-quinolin-2-yl 

241 4-F-C«H4 m=0 
-  

2,5-Cl2-C6H3 

242 4-F-QH4 m=0 2,3-Cl2-C«H3 

243 4-F-QH4 m=0 
  

4-F-C«H4 

244 4-F-C6H4 m=0 1 3-C02CH3-4-BT- 

C«HJ 

245 4-F-C6H4 m=0 4-N02-QH4 

246 4-F-QH4 m=0 3-benzoyl-phenyl 

247 4-F-QH4 m=0 4-CH3-naphth-l-yl 

248 4-F-C«H4 m=0 3,4-methylene- 

dioxyphenyl 

249 4-F-QH4 m=0 5-OCH3- 

benzimidazol-2-yl 

250 4-F-C«H4 m=0 3-NOr4-CH3- 
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C<sH3 

AC c ,v\ m=0 

252 4-F-C6H4 m=0 ■1 3-CHj-4-OCH3- 

253 4-F-C«H4 m=0 4-(2-C(0)NH2- 

254 4-F-QH4 m=0 4-Br-C«H4 
A   "C   i*^ TT m=0 4-<2,6-Cl2- 

C6H4)CH2S(0)2- 

C6H4 

256 3-<pyridin-2-yl)-1,2,4- 

oxadiazol-5-yl 

m=0 2 4-Cl-C*H4 

257 3-<pyridin-2-yl)-l,2,4- 

oxadiazol-5-yl 

m=0 2 3-CI-4-OCH3-C6H3 

258 3-(pyridin-2-yl)-1,2,4- 

oxadiazol-5-yl 

m=0 2 23-CI2-C6H3 

259 3-(pyridin-2-yl> 1,2,4- 

oxadiazol-5-yl 

m=0 2 4-F-QH4 

260 3-{pyridin-2-yl)-1,2,4- 

oxadiazol-5-yl 

m=0 2 3-CF3-C6H4 

261 3-(pyridin-2-yl)-1 ,2,4- 

oxadiazol-5-yl 

m=0 2 4-NOT-C6H4 

3 -{pyndin-z -y 1/-1A4- 

oxadiazol-5-yl 

m=0 2 3 -benzoyl-phenyl 

263 3-(pyridin-2-yl)-l A4- 

oxadiazol-5-yl 

m=0 2 3,4-methylene- 

dioxyphenyl 

264 3-<pyridin-2-yl)-l,2,4- 

oxadiazol-5-yl 

m=0 2 3^CH3)2^6H3 

265 3-(pyridin-2-yl)-l,2,4- 

oxadiazol-5-yl 

m=0 2 3-NO2-4-CH3- 

C*H3 

266 3-<pyiidin-2-yl)-l,2,4- m=0 2 3,4^^3)2-^3 
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oxadiazol-5-yl 

267 3 -(pyridin-2-yi)-1,2,4- 

oxadiazol-5-yl 

m=0 2 3-CH3-C6H4 

268 3-(pyridin-2-yl)-1,2,4- 

oxadiazol-5-yl 

m=0 2 3-CH3^-OCH3- 

C6H4 

269 3-(pyridin-2-yl)-1,2,4- 

oxadiazol-5-yl 

m=0 2 4-Br-C6H4 

270 3-(pyridin-2-yl)-1,2,4- 

oxadiazol-5-yl 

m=0 2 Indan-5-yl 

271 3-(pyridin-2-yl)-1 ,2,4- 

oxadiazol-5-yi 

m=0 2 4-CF3-QH4 

272 3-(pyridin-2-yl)-1 ,2,4- 

oxadiazol-5-yl 

m=0 2 Naphth-2-yl 

273 3-(pyridin-2-yl>-1 ,2,4- 

oxadiazol-5-yl 

m=0 2 4-CH3-QH4 

274 3-(pyridin-2-yl)-l ,2,4- 

oxadiazol-5-yl 

m=0 2 benzofurazan-5-yl 

275 3-<pyridin-2-yl)-lv2,4- 

oxadiazol-5-yl 

m=0 2 3.4-F2-QH3 

276 3-{pyridin-2-yl>.lA4- 

oxadiazol-5-yl 

m=0 2 7-Cl-quinolin-2-yl 

277 3-(pyridin-2-ylH A4- 

oxadiazol-5-yl 

m=0 ! 2 3-0-C6H4 

278 3-{pyiidin-2-yl)- i ,2,4- 

oxadiazol-5-yl 

2 4-CF3-QH4 

279 3-(pyridin-2-yl>-1,2,4- 

oxadiazol-5-yl 

m=0 2 4-CH3-QH4 

280 4-OCH3-C6H4 O 1 3,4-02-0^3 

281 4-CI-QH4 O I 3,4-Cl2-C6H3 

282 4-NO2-C6H4 O 1 3,4-012-0^3 

283 4-NHC(0)CH3-QH4 O 1 3,4-Clr-C6H3 
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284 U 1 3,4-Cl2-QH3 

ZOJ O 1 3,4-Cl2-C6Hj 
ZoO O 1 3.4-C12-QHJ 

Zo / z-N HC(U)CH3-C6H4 O 1 3,4-Cl2-C«H3 
TOO Zoo 3,5-{OCH3 )2-C6Xi3 O 1 3,4-Cl2-QH3 

zoy 2-OCH3-5-NO2-C6H3 O 1 3,4-Cl2-C6H3 

zyu 0 1 3,4-Cl2-C6H3 

Zy 1 2-CI-5-CF3-C6H3 0 1 3.4-C12-C6H3 

ZVZ 2-N02-5-CH3-C6H3 0 3,4-Cl2-Q>H3 

293 3-C1-5-OCH3-C6H3 0 3,4-Cl2-C6H3 

294 3-N02-C6H4 0 3,4-02-0^3 

295 3-Br-QH4 0 
-— 

3,4-Cl2-C«H3 

296 4-I-C6H4 0 1 3,4-a2-C6H3 

297 3,5-F2-C6H3 0 1 3,4-a2-C6H3 

298 4,6-^NH2)2~pyriinidin-2-yl S 3,4-F2-QH3 

299 Bcnzimidazol-2-yl s 1 3,4-F2-C6H3 

300 Thiazol-2-yl s 3,4-F2-C«H3 

301 O s 3,4-F2.QH3 

302 5-NCb-benziinidazol-2-yl s 1 3,4-F2-C«H3 

303 Pyridin-2-yl s 1 3.4-FJ-C6H3 

304 

H T^N 

s 1 3,4-F2-QH3 

305 lH-lA4-triazoi-3-yl < s 1 3,4-F2-C<H3 

306 Pyrimidin-2-yl s 1 3,4-F2-C«H3 

307 1 -phenyl-tetrazol-5-yl s 1 3,4-F2-C*H3 

308 4,6^CH3)2-pyrimidin*2-yl s 1 3,4-F2-QHj 
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309 4-(thiophen-2-yl)- 

pyrimidin-2-yi 

S 1 3,4-F2-C6H3 

310 2-(cyciopropyl-CH2S> 

1,3,4-thiadiazo 1-5-yl 

S 1 3,4-F2-C6H3 

311 4-methyl-3-(thiophen-2- 

yl)-l,2,4-triazol-5-yl 

s 1 3,4-F2-C6H3 

312 3^N-6-(CH3C(0))- 

pyridin-2-yl 

s 1 3,4-F2-<^H3 

313 lH-pyrazolo[3,4- 

d]pyrimidin-4-yl 

s 1 3,4-F2-C«H3 

314 5-OCH3-bcnzimidazol-2- 

yi 

s 1 3,4-F2-C6H3 

315 5-F-6-Cl-bcnzimidazol-2- 

yi 

s 1 3,4-F2-C6H3 

316 4,5-dihydrothiazoi-2-yl s 1 3,4-F2-C<sH3 

317 1 H-5-phenyl-1 ,2,4-triazol- 

3-yi 

s 1 3,4-F2-QSH3 

318 2-(thiophen-2-yl)-1,3,4- 

oxadiazol-5-yl 

s 1 3,4-FrC6H3 

319 Quinoxalin-2-yl s 1 3,4-F2<^H3 

320 2,5-Cl2-C6H3 s 1 3,4-F2-C6H3 

321 2-<pyridin-2-yi)-1,3,4- 

oxadiazol-5-yl 

s 1 3,4-F2-Crfl3 

322 7 -CF3-quino 1 in-4-yl s 1 3,4-F2-C«H3 

323 2-(pyridin-2-yl)-4-CH3- 

pyrimidin-6-yl 

s 1 3,4^F2-C6H3 

324 Naphth-l-yl s 1 3,4-F2-C6H3 

325 3,4-(OCH3)2-C6H3 s 1 3,4-Fr-C«H3 

326 1,3,4-thiadiazol-2-yl s 1 3,4-F2-C«H3 

327 3-CF3-QH4 s 1 3,4^0^3 
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328 

-cc 
H 0 

S 1 3,4-F2-C«H3 

329 3,4-Clj-QH, s 1 3,4-F2-C6H3 

330 3-CN-5-CH3-pyridin-2-yl s 1 3,4-F2-C6H3 

331 4-phenyl-thiazol-2-yI s 1 3,4-F2-C«H3 

332 s 1 3,4-F2-C6H3 

333 2-CH3-1,3,4-thiadiazol-5- 

yi 

s 1 i J,'»-r2-^<tl3 

334 

CH3 

s 1 ■J a_p,_/-,H, ->,*r-r 2-*-6"3 

335 

&x 

c 1 i J,*»-r2-<_^n3 

336 2-phcnoxy-phenyl s 1 3.4-F2-QSH3 

337 2-OCH3-C6H4 s 1 3,4-F2-C«H3 

338 2-CH3^-a^H3 s 1 3,4-F:rC«H3 

339 2-CH3-6-Cl-C^H3 s 1 3,4-F2-C6H3 

340 2-<HC=C-CH2S}-1,3,4- 

thiadiazoi-5-yi 

s 1 3,4-F2-C«H3 

341 2-C02CH3-C6H4 s 1 3,4-FrQHj 

342 4-CN-C6H4 0 1 3,4-F2-C«H3 

343 4-{(CH3)2NCH2)-C«H4 0 1 3,4-F2-C6H3 
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344 

o 

O 1 3,4-F2-C6H3 

345 3-CH20H-QH4 O 1 3,4-F2-C6H3 

346 2-OCH2CH2OH-C6H4 O 1 3,4-FrQH3 

347 4-CH3(CH2)20-C6H4 O 1 3,4-F2-C«H3 

348 3-Cl-5-OCH3-QH3 O 1 3,4-F2-C6H3 

General Preparation of Examples 108-225 

PyBroP® (bromo-tris-pyirolidino-phosphonium hexafluorophosphate, 2 equivalents) was 

added to a solution of the product from Example 1 step (ii) (hydrochloride salt, lmg) the 

appropriate acid (2 equivalents) and triethylamine in 1 -methyl-2-pyrrolidonc (0.2ml) and 

was left for 24h. The reaction mixture was evaporated to dryness and the residue was 

dissolved in dimethylsulfoxide (0.3ml). 

General Preparation of Examples 225-240 

Step i: terr-Butyl 4-{[(4^Morophenoxy)a*>^l]anm^ 

Prepared following the method of Example 94 using (4-chlorophenoxy)acetic acid (0.50g), 

1,1-carbonyidiimidazole (0.50g) and /erf-butyl 4-amino-1 -piperidinecarboxylate (0.46g) to 

give the subtitle compound (0.54g). 
lHNMR (399.978 MHz, CDC13) 5 134- 1.40 (2H, m), 1.46 (9H, s), 1.90- 1.95 (2H, m), 

2.86 - 2.88 (2H, m), 4.01 - 4.14 (3H, m), 4.45 (2H, s), 638 - 6.41 (1H, m), 6.84 - 6.87 

(2H, m), 7.26 - 7.30 (2H, m). 

Step ii: 2^4-<^orophenoxy>iVK4-piperidmyl)acetamide 

Prepared following the method of Example 1 step (ii) using terf-butyl 4-{[(4- 

chlon>phenoxy)acetyi]ammo}-l-piperidmecarboxylate (0.52g) to give the subtitle 

compound (0.35g). 

*H NMR (399.978 MHz, CDC13) 5 1.32 - 1.45 (2H, m), 1.93 - 1.97 (2H, m), 2.68 - 2.77 

(2H, m), 3.07 - 3.11 (2H, m), 3.91 - 4.04 (1H, m), 4.45 (2H, s), 6.38 - 6.40 (1H, m), 6.84 

- 6.89 (2H, m), 7.26 - 7.31 (2H, m). 
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Step hi: Final product 

A mixture of the product from step (ii) (1.07mg), the appropriate alkyl halide (2 

equivalents) and A^-diisopropylethylamine (3 equivalents) in l-memyl-2-pyrrolidinone 

(0.18ml) was left at room temperature for 24h. The mixture wajs evaporated to dryness and 

the residue was dissolved in dimethylsulfoxide (0.4ml). 

General Preparation of Examples 241-255 

A mixture of 2^4-fluorophenyl)-/^4-piperidinyl)acetamide (W097/36871; 0.94mg), the 

appropriate alkyl halide (2 equivalents) and A^A^-diisOpropylemylamine (3 equivalents) in 

l-methyl-2-pyrrolidinone (0.18ml) was left at room temperature for 24h. The mixture was 

evaporated to dryness and the residue was dissolved in dimethylsulfoxide (0.4ml). 

General Preparation of Examples 256-279 

Step i: terf-Butyl 4-( {3-[3-(2-pyridinyl>-1,2,4K)xadKazol-5-yl]propanoyl} amino)-1 - 

piperidinecarboxylate 

3-[3-(2-Pyridinyl>-1,2,4-oxadiazol-5-yI]propanoic acid (0.60g) was dissolved in 

dichloromethane (1 Omi). 1,1 -Carbonyidiimidazole (0.33g) was added followed by tert- 

butyl 4-ammo-l-piperidinecarboxylate hydrochloride (0.5g) and triethylamine (0.31ml). 

After 2hours water, brine and dichloromethane were added and the phases separated. The 

organic phase was dried, filtered and evaporated and the residue was purified by 

chromatography eluting with ethyl acetate : methanol (33:1) to give the subtitle compound 

(0.40g). 
lH NMR (399.98 MHz, DMSO) 5 1.22 - 1.24 (2H, m), 1.39 (9H, s), 1.62 - 1.71 (2H, m), 

2.66 - 2.71 (4H, m), 3.18 - 3.23 (2H, m), 3.65 - 3.83 (3H, m), 7.58 - 7.63 (1H), 8.01 - 8.04 

(3H, m), 8.74 - 8.76(1H, m). 

Step ii: iS^(4-KpOTdmyl)0-[3-(2-pyri^ 

tert-Butyl 4-( {3-[3-(2-pyridinyi>-1 ,2,4-oxam* azol-5-yl]propanoyl} amino)-1 - 

piperidinecarboxylate (0.40g) was dissolved in dichloromethane (6ml) and trifluoroacetic 

acid (3ml) was added. After 2hours water, 2N sodium hydroxide and dichloromethane 

were added and the phases were separated. The organic phase was dried, filtered and 

evaporated to give the subtitle compound (0.19g). 
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LH NMR (399.978 MHz, CDCI3) 5 1.35- 1.45 (2H, m), 1.86 - 1.97 (2H, m), 2.69-2.84 

(4H, m), 3.09 - 3.13 (2H, m), 3.32 - 3.36 (2H, m), 3.86 - 3.95 (1H, m), 5.82 - 5.84 (1H, 

m), 7.42 - 7.45 (1H, m), 7.83 - 7.87 (1H, m), 8.10 - 8.12 (1H, m), 8.78 - 8.79 (1H, m). 

Step iii: Final product 

A mixture of the product from step (ii) (1.21mg), the appropriate alkyl halide (2 

equivalents) and A^A^iisopropylethylamine (3 equivalents) in 1 -methyl-2-pyrrolidinone 

(0.18ml) was left at room temperature for 24h. The mixture was evaporated to dryness and 

the residue was dissolved in dimethylsulfbxide (0.4ml). 

General Preparation of Examples 280-296 

Step i: 2-CWoro-A4H3,4Hiichlorobenzyl)^ 

Prepared following the general preparation method of Examples 297-357 step (iii) using 1- 

(3,4-dichlorobenzyl)^piperidinamine hydrochloride (2.0g), ^^-diisopropylethylamine 

(5.55 ml) and chloroacetyl chloride (0.55ml) to give the subtitle compound (l.Og). 

*HNMR(399.978 MHz, CDCI3) 5 1.48 — 1.61 (2H, m), 1.91 - 1.94 (2H, m), 1.95-2.18 

(2H, m), 2.77-2.80 (2H, m), 3.44 (2H, s), 3.78 - 3.87 (1H, m), 4.04 (2H, s), 7.13 - 7.16 

(1H, m), 7.37 - 7.43 (2H, m). 

Stepii: Final Product 

A mixture of the product from step (i) (1.34 mg), the appropriate phenol (1.5 equivalents) 

and potassium ferr-butoxide (1.4 equivalents) in l-memyl-2-pyrrolidinone (0.13ml) was 

left at room temperature for 24hours. The mixture was evaporated to dryness and the 

residue was dissolved in dimethylsulfbxide (0.4ml). 

General Preparation of Examples 297-340 

Step i: Carbamic acid, [l-[(3,4nlifluorophenyl)methyl]-4-piperidinyl]-, 1,1-dimethylethyl 

ester 

Carbamic acid, 4-piperidinyl-, 1,1-dimethylethyl ester (6.95g) was dissolved in AyV- 

dimethylformamide (70ml). 3,4-EHfluorobenzylbromide (4.55ml) and potassium carbonate 

(16.0g) were added. The mixture was heated to reflux for 16hours, then allowed to cool to 

room temperature. Ammonium chloride solution was added and the mixture was extracted 

thrice with ethyl acetate. The organic phases were washed with water (twice) and brine, 
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then dried, filtered and evaporated. The residue was triturated with ether : wo-hexane (1:1) 

to give the subtitle compound (8.13g) 
lH NMR (399.978 MHz, CDC13) 5 1.36 - 1.43 (m, 2H), 1.44 (s, 9H), 1.91 (d, J= 11.8 Hz, 

2H), 2.08 (td,y= 11.4, 2.7 Hz, 2H), 2.75 (d,y= 11.3 Hz, 2H), 3.41 (s, 2H), 3.42 - 3.55 (m, 

5     1H), 4.38 - 4.47 (m, 1H), 6.96 - 7.02 (m, 1H), 7.04 - 7.11 (m, 2H), 7.13 - 7.19 (m, 1H) 

Step ii: 1 -[(3,4-Difluorophenyl)methyl]-piperidin^ylanune dihydrochloride 

Carbamic acid, [l-[(3,4-difluorophenyl)methyl]^piperidinyl]-., 1,1-dimethylethyl ester 

was suspended in 6N hydrochloric acid (100ml). After 16hours excess hydrochloric acid 

was evaporated and the residue azeotroped with toluene, dried and evaporated to give the 

10     subtitle compound (8.1 Og). 
lH NMR (399.98 MHz, DMSO) 6 1.91-2.0 l(2H,m)f 2.31-2.47(2H,m), 2.86-3.20(2H,m), 

3.54-3.66(3H,m), 4.75-4.83(2H,s), 7.26-7.6 l(3H^n). 

Step iii; 2-Chloro-Ar-[l-[(3,4^ifluorophenyO 

l-[(3,4-I3ifluorophenyl)methyl]-piperidin^ylaniine dihydrochloride (3.18g) was 

15     dissolved in tetrahydrofuran (40ml). Diisopropylethylamine (6.84g) and chloroacetyl 

chloride (1.33g) were added. After 3hours water, brine and ethyl acetate were added the 

phase were separated. The organic phase was dried, filtered and evaporated and the 

residue was purified by chromatography eluting with ethyl acetate to give the subtitle 

compound (0.728g). 

20     'H NMR (CDC13) 5 1.46 - 1.59 (2H, m), 1.93 (2H, dt), 2.14 (2H, td), 2.78 (2H, d), 3.43 

(2H, s), 3.76 - 3.91 (1H, m), 4.04 (2H, s), 639 - 6.51 (1H, m), 6.98 - 7.02 (1H, m), 7.08 

(lH,dd), 7.17(lH,ddd). 

Step iv: Final Product 

The product from step (iii) (1.21mg) was dissolved in dimethylsulfoxide (50ui) and 

25    diisopropylethylamine (1.55mg, 3 equivalents) was added as a solution in 

dimethylsulfoxide (50ui). The appropriate thiol was added (1 equivalent) in 

dimethylsulfoxide (40ui) and the reaction mixture was left at room temperature for 

24hours. The reaction mixture was evaporated to dryness and the residue was dissolved in 

dimethylsulfoxide (400uJ). 

General Preparation of Examples 341-348 
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Prepared from the product of general preparation for Examples 297-340 step (iii) and the 

appropriate phenol following the method of Examples 280-296 step (ii). 

Example 351 

3-[3-(4-Bromo-1 -methyl- l^f-pyrazol-3-yl)-1 T2,4-oxadiazol-5-yl]-Ar-[ 1 -(3,4- 

dicWorobenzyl)^piperidmyl]propanamide 

Br 

Step i: Methyl 4-{[l-(3,4-mcrdorobeix2yl)-4-pipendmyl]arm 

To a solution of l-{3,4-dichlorobenzyl)-4-piperidinamine hydrochloride (3.50g) in 

dichloromethane (100ml) was added methyl 4-chloro-4-oxobutanoate (2.00g) dropwise. 

Triemylamine (3.90g) was added and the reaction stirred under nitrogen for 2 hours. 

Saturated sodium hydrogen carbonate solution was then added, with the solution being 

extracted three times with dichloromethane. The pooled organic phase was washed once 

with water, once with saturated brine and dried over anhydrous magnesium sulfate. After 

filtration the solvent was removed under reduced pressure to leave methyl 4-{[l-{3,4- 

dichlorobenzyl>^piperidmyl]amino} -4-oxobutanoate (3.00g). 

MS (+veES) 373 ((M+H)*) 

Step ii: Lithium 4- {[ 1 -{3,4-dichlorobenzyl)-4-piperidmyl]ainino} -4-oxobutanoate 

To a solution of methyl 4- { [ 1 -{3,4^(^oroben2y l)-4-piperidmyl]ainiao } -4-oxobutanoate 

(3.72g) in methanol (30ml) was added lithium hydroxide (0.4lg) in water (10ml) which 

was stirred under nitrogen for 48 hours. The solvent was removed under reduced pressure, 

the residue was triturated with ether and filtered to leave lithium 4-{[l-(3,4- 

dichloroberj^l>4-piperidmyl]amino}-4-oxobutanoate (3.50g). . 

MS (+veES) 359 ((M+H)4) 

Step iii: 3-[3-(4-Bromo-l -methyl- l/f-pyrazol-3-yl> 1 ^,4^xadiazol-5-yl]-A^-[l -(3,4- 

dichlorobenzyl)-4-piperidmyl]propsjiarnide 

To lithium 4-{[l-(3,4-dicrdorobenzyl)^piperi (0.292g) in 

dichloromethane (6ml) was added dimethylformamide (1.5ml), l-(3- 
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dimethylaminopropyI)-3-ethylcarbodiimide hydrochloride (0.183g), 1- 

hydroxybenzotriazole hydrate (0.130g), 4-bromo-iV-hydroxy. 1 -methyl- i//-pyrazoIe-3- 

carfaoximidamide (0.175g) and triethyiamine (0.161 g). Reaction was left to stir for 24 

hours before removal of dichioromethane under reduced pressure. Pyridine (5ml) was 

5     added and heated at reflux for 5 hours. Pyridine was removed under reduced pressure, 

followed by the addition of water. The solution was extracted three times with 

dichioromethane. The pooled organic phase was washed once with water, once with 

saturated brine and dried over magnesium sulfate. After filtration the product was 

azeotroped twice with toluene and was purified by reverse phase hplc (RPHPLC; 75%-5%, 

io     0.1 % ammonium acetate/ acetonitrile). Solvent was removed under reduced pressure to 

give the titled compound (0.164g). 

MS (+veAPC) 543 ((M+H)*) 
!HNMR(DMSO): 5 8.21-8.17(1 H,m); 7.95-7.76(lH,m);7.60-7.54<lH,m); 7.35- 

7.25(lH^n); 4.35-4.2l(lr^m); 3.93(2H,s); 3.44-3.35(2H,m); 3.19-3.14(311^); 2.73- 

15     2.64(2H,m); 2.58(3H,s); 2.00-1.89(2HUi); 1.73-1.60(2Han); 1.36-1.24<lH,m). 

Example 352 

N-[ 1 <3,4-DicUorobenzyI)-4-piperi 1 ,2,4-oxadiazol-5- 

yl]propanamide 

20 

To lithium 4- {[ 1 -(3,4^<^orobenzyl>4-piperid^yl]amino} -4-oxobutanoate (Example 

351, step ii) (0.292g) in dichioromethane (6ml) was added iS^-dimemylforrnamide 

(1.5ml), l-<3-cumemylammopropyl)-3-^ hydrochloride (0.183g), 1- 

hydroxybenzotriazole hydrate (0.130g), ^-hydroxy-2-pyra2mecarboximid        (0.1 lOg) 

23     and triemylamine (0.161 g). The reaction mixture was left to stir for 24 hours before 

removal of dichioromethane under reduced pressure. Pyridine (5ml) was added and heated 

at reflux for 5 hours. Pyridine was removed under reduced pressure followed by the 

addition of water. The solution was extracted three times with dichioromethane. The 

pooled organic phase was washed once with water, once with saturated brine and dried 
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over magnesium sulfate. After filtration the product was azeotroped twice with toluene 

and was purified by RPHPLC (75%-5%, 0.1% ammonium acetate/ acetonitrile). Solvent 

was removed under reduced pressure to give the tide compound (0.067g). 

MS (+veAPC) 461 ((M+H)*) 

'H NMR (DMSO) 5 9.23(lH,s); 8.81-8.45(2H^n); 7.96-7.94(1H,m); 7.58-7.56(lH,m); 

7.53-7.52(1 Hjn); 7.29-7.26(1H^n); 3.55-3.48(lH,m); 3.43(2H,s); 3.24-3.20(2Hjn); 2.71- 

2.68(4H^n);2.03-1.98(2H,m); 1.70-1.68(2H^n); 1.42-1.33(2H,m). 

Example 353 

N-[ 1 -(3,4-Dicmorobenzyl)-4-piperidinyl]-3- {3-[(2-thienylsulfonyl)methyl]-1,2,4- 

oxadiazol-5-yl}propanamide hydrochloride 

CU 
N 

cr ^       ^ "N" 

.HCI N :K3 
O 

Step i; 3-{3-[(2-Thienylsulfonyl)methylH acid 

(12>A^-hydroxy"2^2-thienylsulfonyl)ethanimidamide (0.250g) with dihydro-2,5- 

furandione (0.114g) in dimethylfonnamide (0.2ml) was heated at 120°C for 2 hours. The 

reaction was allowed to cool and triturated with diethyl ether and filtered to leave 3-{3-[(2- 

thienylsulfonyl)methyl]-l,2,4-oxadiazol-5-yl}propanoic acid (0.332g). 

MS (+veES) 303 ((M+H)*), 

Step ii: AHM3,4-Dichlorobenzyl)^piperidin^^ 

oxadiazol-5-yl}propanamide hydrochloride 

3- {3-[(2-Thienylsulfonyl)methyl]-1,2,4-oxadiazol-5-yl}propanoic acid (0.332g) in 

dichloromethane was stirred under nitrogen. Oxalyl chloride (0J252g) was added dropwise 

followed by the addition of one drop of dimethylfbrmamide. After 30 minute* the solvent 

and oxalyl chloride was removed under reduced pressure followed by the addition of 

dichloromethane (10ml), H3,4^chloroben2yl)^piperidinamine hydrochloride (0.347g), 

and triethylamine (0.202g) and allowed to stir for 2 hours under nitrogen. Saturated 

sodium hydrogen carbonate was added to the reaction with the resulting solution being 

extracted three times with dichloromethane. The pooled organic phases were washed once 
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with water, once with brine, dried over magnesium sulfate, filtered and the solvent 

removed under reduced pressure to leave a brown oil. This oil was purified by RPHPLC 

(75%-5%, 0.1% ammonium acetate/ acetonitrile) followed by chromatography using 3% 

ethanol/ dichloromethane. The solvent was removed under reduced pressure, followed by 

the addition of hydrogen chloride in diethyl ether, filtered and dried to leave N-[l-(394- 

dicWorobenzyl)^piperidinyl]-3- {3-[(2-tWenyIsulfonyl)methyl]- l,2,4-oxadiazol-5- 

yl}propanamide hydrochloride (0.04g) as a pale yellow solid. 

MS (+veES) 545 ((M+H)4) 

»H NMR (DMSO) 5 10.51(lH,s); 8.21-8.13 (2H^n); 7.91(lH,s); 7.77-7.7 l(2H,m); 7.58- 

7.55(lH,m); 7.28-7.26(1 H^n); 5.07-5.05(2H,m); 4.26-4.25(2H^n); 3.92(lH,m); 3.34- 

3.31(2H^n); 3.15-3.08(2H^n); 3.02-2.94(2H,m); 2.60-2.58(2H,m); 1.92-1.84(2H,m); 1.80- 

1.70(2H4n). 

Example 354 

//-[ 1 -{3,4-DicWorobeiizyl)-4-piperid^ 1,2,4-oxadiazol-5- 

yljpropanamide 

Step i: 3-[3^4-PyriaUnyi)-lA4-oxadia2ol-5-yl]pTopanoic acid 

A^-hydroxy-4-pyriamecarboxm^ (0.300g) with dmydro-2,5-furandione (0.217g) in 

dimethylformamide (2 drops) was heated for 4 times 30 seconds in a CEM MARS 5 

microwave at 100% of 300W to leave a fused mass. The reaction was allowed to cool and 

triturated with ethanol and filtered to leave 3-[3-(4-pyridmyl>l ^4-oxadiazol-5- 

yl]propanoic acid (0J24lg). 

MS (+veES) 220 ((M+H)4) 

Step ii: N-[ 1 -{3,4-Dichloroberizyl>4-piperidinyl]-3-£3-(4-pyridinyl)-1,2,4-oxadiazol-5- 

yl]propanamide 

For method refer to Example 353 step iL 

Purification was performed via chromatography (2.5% ethanol/ dichloromethane). Solvent 

removed under reduced pressure to leave Ar-[1^3,4^cMorobenzyl)^pirjeridinyl]-3-[3-(4- 

pyridinyl)-1,2,4-oxadiazol-5-yl]propariamide (0.154g) as a pale cream solid. 

MS (+veES) 460 ((M+H)*) 
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*H NMR (DMSO) 5 8.81-8.79(2H,m); 7.96-7.90(3H,m); 7.60-7.56(2H,m); 7.30- 

7.27(lH^n); 3.53-3.5i(lH,m); 3.44<2H,s); 3.23-3.19(2H,m); 2.71-2.68(4H,m); 2.05- 

1.97(2H,m); 1.71-1.67(2H,m); 1.44-1.32(2H,m). 

Example 355 

Cis-TZ-C 1 -(3,4-dicfalorobenzyl)-4-piperidinyI]-2-f 3-(2-pyridinyl)-l,2,4-oxadiazol-5- 

yl]cyclopropanecarboxamide 

Step i: Cis-2-[3-(2-pyridinyl)-l^,4H3xadiazol-5-yl]cyclopropanecari)Oxylic acid 

A^-hydroxy-2-pyridinecarboximidamidc (0.137g) with 3-oxabicyclo[3.1.0]hexane-2,4- 

dione (0.112g) in dimethyl formamide (2 drops) was heated for 4 times 30 seconds in a 

CEM MARS 5 microwave at 100% of 300W to leave a fused mass. The reaction was 

allowed to cool and triturated with diethyl ether and filtered to leave cis-2-[3-(2-pyridinyl)- 

1,2,4-oxadiazol-5-yl]cyclopropanecarboxylic acid (0.200g). 

MS (+veES) 232 ((M+H)4) 

Step ii: Cis-jV-[ 1 -<3,4^chloroben^l)-4-piperidinyl]-2-[3^2-pyridinyl)-1,2,4-oxadiazol-5- 

yljcyclopropanecarboxamide 

Cis-2-[3-<2-pyridinyl)-i,2,4H3xadia2X)l-5-yl]cyclopropanecaA        acid (0.139g) and 

N,N'-carbonyIdiimidazoie (0.110g)in dichloromethane was stirred under nitrogen for 1 

hour. !-(3>4-dicMorobenzyl)-4»piperidinarnine hydrochloride (0.198g), and triethylamine 

(0.121g) was then added and allowed to stir for 24 hours under nitrogen. Saturated sodium 

hydrogen carbonate was added to die reaction with the resulting solution being extracted 

three times with dichloromethane. The pooled organic phases were washed once with 

water, once with brine, dried over magnesium sulfate, filtered and the solvent removed 

under reduced pressure to leave an oil. This oil was purified by RPHPLC (75%-5%, 0.1% 

ammonium acetate/ acetonitrile). The solvent was removed under reduced pressure to 

leave Cis-A^t 1 -<3,4-dichlorobcn2yl)^pipcridinyl] -2-[3-(2-pyridinyl)-1,2,4-oxadiazol-5- 

yl]cyclopropanecarboxamide (0.054g) as a white solid. 

MS (+veES) 472 ((M+H)*) 
!H NMR (DMSO) 5 8.74-8.73(1H^n); 8.26-8.24(1H,m); 8.03-7.98(2HUi); 7.59- 

7.55(2H^n); 7.51(lKUs); 7.27-7.25(1H^n); 3.44-3.37(3H,m); 2.67-2.63(3H^n); 2.27- 

2.21(lKUn);2.00-1.89(2H^n); 1.66-1.65(2EUi); 1.59-1.56(lH^n); 1.48-1.43(1 H,m); 1.37- 

1.32(2H^n). 
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Example 356 

AH i K3,4-DichlorobexizylH-piperidinyl]-3-[3^2-pyridinyI)- 1/f-1,2,4-triazol-5- 

yljpropanamide 

s    Step i; 3-[3-(2-Pyridinyi>\H-1,2,4-triazol-5-yl]propanoic acid 

2- Pyridinecarbohydrazonamide (0.136g) and dihydro-275-furandione (O.IOOg) in 1 ml of 

dimethylacetamide was heated for 10 times 30 seconds in a CEM MARS 5 microwave at 

100% of 300W under nitrogen to leave 3-[3-(2-pyridinyl>l//'-l,2,4-triazol-5-yl]propanoic 

acid in 1ml of dimethylacetamide. 

lo    MS (-veES) 217 ((M-H)*) 

Step ii: iV"-[l-(3,4-Dichlorobenzyiy^ 

yl]propanamide 

3- (3-<2-Pyridinyl)- \H-1,2,4-triazol-5-yI]propanoic acid (0.218g in 1ml dimethylacetamide) 

and N^'-carbonyldiimidazole (0.250g) in dichloromethane was stirred under nitrogen for 

is    30 minutes. 1^3,4-Dichlorobeix2yl)^piperidmaniine hydrochloride (0.316g), and 

triethylamine (0.2 i 8g) was then added and allowed to stir for 2 hours under nitrogen. 1M 

sodium hydroxide was added to the reaction with the resulting solution being washed three 

times with dichloromethane. The aqueous phase was acidified with glacial acetic acid, 

with the water/ acetic acid being removed under reduced pressure. Water was then added 

20    and extracted three times with dichloromethane. The pooled organic phases were extracted 

once with water and the water removed under reduced pressure to leave a white solid. This - 

was then triturated with diethyl ether/ dichloromethane, filtered and was purified by 

RPHPLC (75%-5%, 0.1% ammonium acetate/ acetonitrile), solvent removed to leave N-[U 

(3,4^cluorob<nzyl}^pi 

25 (0.02g). 

MS (+veES) 459 ((M+H)4) 
!H NMR (DMSO) 5 8.66-8.65(1H^n); 8.03-8.0l(iH^n); 7.95-7.91(1 Hjn); 7.83- 

7.81(lH,m); 7.58-7.56(lH,m); 7.52(lH,m); 7.47-7.44(1H^n); 7.29-7.27(lH,m); 3.55- 

3.50(lH^n); 3.43(2H,s); 2.93-2.89(2ftm); 2.68-2.67(2rtm); 2.55-2.49(2H,m); 2.04- 

30    1.98(2H,m); 1.70-L68(2H^n); 1.42-132(2H^m). 

Example 357 
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JV-[1 K3,4-DicWoroben2yIM-pipOTd^ 

(3-Phenyl-l/M,2,4-triazol-5-yl)acetic acid (0.020g) and N,N'-carbonyl diimidazole 

(0.016g) in dichloromethane was stirred under nitrogen for 30 minutes. 1 -(3,4- 

Dicmorobenzyl)-4-pipericonamine hydrochloride (0.03 lg) and triethyiamine (0.036g) was 

then added and allowed to stir for 1 hour under nitrogen. Saturated sodium hydrogen 

carbonate was added to the reaction with the resulting solution being extracted three times 

with dichloromethane. The pooled organic phases were washed once with water, once 

with brine, dried over magnesium sulfate, filtered and the solvent removed under reduced 

pressure to a white solid. This was purified by RPHPLC (75%-5%, 0.1% ammonium 

acetate/ acetonitrile). Saturated sodium hydrogen carbonate was added to the pooled 

collected fractions with the resulting solution being extracted three times with 

dichloromethane. The pooled organic phases were washed once with water, once with 

brine, dried over magnesium sulfate, filtered and the solvent removed under reduced 

pressure to leave N-[ 1 -(3,4^icMoroben2yl)^piperidinyl]-2-(3-phenyl- 1H-1,2,4-triazol-5- 

yl)acetamide(0.03 lg). 

MS (+veES) 444 ((M+H)*) 
lH NMR (DMSO) 6 8.18-8.15(lH,m); 7.98-7.95(2H4n); 7.59-7.54<2H,m); 7.49- 

7.41(3H,m); 7.3l-7.29(lH^n); 3.63(2H^); 3.57-3.47(lH^n); 3.45(2H,s); 2.74-2.70(2H,m); 

2.08-2.01(2H,m); 1.77-1.74<2H^i); 1.48-1,38(2H,m). 

Example 358 

N-[ 1 -(3,4-DicUorobcnzyl)^piperidinyl]-2-(5-phenyU 1 ^,4-oxadia2»l-2-yi)acetamide 

acetate 

3-(5-Phenyi-l^,4-oxadiazol-2-yl)propanoic acid (0.175g) and N,N*-<aui)onyldiirmda2ole 

(0.148g) in dichloromethane was stirred under nitrogen for 30 minutes. l-{3,4- 

Dichloroben2yi)^piperidmaTnine hydrochloride (0.263g), and triemylamine (0.126g) was 

then added and allowed to stir for 2 hours under nitrogen. Saturated sodium hydrogen 

carbonate was added to the reaction, with the resulting solution being extracted three times 

with dichloromethane. The pooled organic phases were washed once with water, once 

with brine, dried over magnesium sulfate, filtered and the solvent removed under reduced 

pressure to leave a cream solid. This solid was purified by chromatography using 2.5% 

ethanol/ dichloromethane. The solvent was removed under reduced pressure and was 
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purified by RPHPLC (75%-5%, 0.1% ammonium acetate/ acetonitrile), followed by 1 ml 

of glacial acetic acid being added and the solvent removed under reduced pressure to leave 

N-[ I ^3,4^icmoroben2yl)^piperio^ 

acetate (0.024g). 

MS (+veES) 445 ((M+H)+) 
lH NMR (DMSO) 5 8.31-8.29(lH,m); 7.98-7.96(2H,m); 7.66-7.54(5H,m); 7.31- 

7.29(lH,m); 3.92(2H,s); 3.57-3.56(lH,m); 3.46(2H,s); 2.74-2.7l(2H,m); 2.07-2.02(2H,m); 

1.78-1.75(2H^n); 1.47-1.39(2H,m). 

Example 359 

N-[ 1 -(3,4-DicWorobenzyI)-4~piperidmyl]-2-[3-(2-pyridinyl)-1,2,4-oxadiazol-5- 

yl]acetamide 

Step i: Lithium [3-(2-pyridinyI> 1 ,2,4-oxadiazol-5-yl]acetate 

2-(5-Methyl-1,2,4-oxadiazol-3-yl)pyridine (0.150g) was stirred at -78°C in dry 

tetrahydrofuran under nitrogen. (1.6M) n-butyl lithium (0.757ml) was added dropwise so 

as to maintain the temperature at -78°C. After 30 minutes carbon dioxide was passed 

through the solution and the reaction was allowed to return to room temperature. Once the 

reaction had reached room temperature, water (1ml) was added and all solvents were 

removed under reduced pressure to leave a yellow solid. This solid was triturated with 

ethyl acetate and filtered to leave a pale yellow solid (0.150g). 
lK NMR (DMSO+EhO) 5 8.75-8.73(1H^n); 8.12-8.00(2H^n); 7.65-7.61 (lH^n); 

3.77(2H,s). 

Step ii: JVH^<3,4-DicMocobenzyl)^ 

yl]acetamide 

Lithium [3-(2-pyridinyI>-1 ,2,4-oxadiazol-5-yl]acetate (0.140g), l-(3,4-dichloroben2yl>4- 

piperidinaniine (0.170g), PyBroP™ (0.400g) were stirred under nitrogen in 

dmethylformamide (15ml). N,N-DiisopropylethyIamine (0.171g) was added and left to 

stir for 2 hours. 1M sodium hydroxide was added to the reaction, with the resulting 

solution being extracted three times with dichloromemane. The pooled organic phases 

were washed once with water, once with brine, dried over magnesium sulfate, filtered and 

the solvent removed under reduced pressure to leave product plus dimethyiformamide. 

Water was added which resulted in precipitation of the product The product was filtered 
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and was purified by RPHPLC (75%-5%, 0.1 % ammonium acetate/ acetonitrile). After 

removal of the solvent under reduced pressure the resulting white solid was triturated with 

diethyl ether, filtered and dried to leave Ar-[lK3,4^ichloroben2yl)-4-piperidinyl]-2-[3-<2- 

pyridinyl)-1,2,4-oxadiazol-5-yl]acetamide (0.067g). 

m.p. 145°C 

MS (+veES) 446 ((M+H)*) 
lH NMR (DMSO) 5 8.77-8.75(lH,m); 8.37-8.35(1 H,m); 8.07-8.00(2H,m); 7.62- 

7.54(3H,m); 7.31-7.30(lH,m); 4.02(2H,s); 3.60-3.55(lH^n); 3.46(2H,s); 2.74-2.67(2H,m); 

2.08-2.03(2H,m); l.78-i.76(2H,m); 1.48-l.39(2H^n). 

Example 360 

iV-[ 1 -(4-Bromobenzy l)^piperidinyl]-2-(4-fluorophexiyl)acetamide 

2^4-HuorophenyI)-AH4-piperid^ l-00g), l-bromo-4- 

(bromomethyl)benzene (1.06g) and potassium carbonate (0.877g) in dimethylformamide 

(15ml) were heated to 70°C, under nitrogen for 1 hour. Water was added to the reaction, 

with the resulting solution being extracted three times with dichloromethane. The pooled 

organic phases were washed once with water, once with brine, dried over magnesium 

sulfate, filtered and the solvent removed under reduced pressure to leave a cream solid. 

This solid was triturated with diethyl ether, filtered and recrystallised from ethanoV water 

to give white crystalline needles of N-[ 1 -<4-bromobenzylH-piperidinyl]-'2-(4- 

fiuorophenyl)acetamide. 

m.p. 144QC 

MS (+veES) 407 ((M+H)*) 
!H NMR (DMSO) 5 7.99-7.98(1 H,m); 7.51-7.49(2H,m); 7.28-7.24(4H^i); 7.12- 

7.06(2H^n); 3.51-3.46(lH,m); 3.41(2H,s); 3.36(2I^s); 2.72-2.69(2H^n); 2.0l-1.96(2H^n); 

1.70-1.68(2H^n); 1.42-1.34(2H^n). 

Example 361 

2-(4-Fluorophenyl)-tf-[ 1 -(2-qumolmylmemyl)^piperidmyi]acetan^ 

2^4-Fluorophenyl)-/K4-pirjeridmyl)aceta^   (W097/36871; 0.05g), 2- 

quinolinecarbaldehyde (0.033g) and sodium triacetoxyborohydride (0.067g) in 

dichloroethane (3ml) were stirred under nitrogen for 24 hours. Saturated sodium hydrogen 
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carbonate was added to the reaction, with the resulting solution being extracted three times 

with dichloromethane. The pooled organic phases were washed once with water, once 

with brine, dried over magnesium sulfate, filtered and the solvent removed under reduced 

pressure, triturated with diethyl ether/ ethyl acetate and filtered }o leave 2-(4- 

fluorophenyl)-iV-[ 1 ^2H^umolmylmemyl)^piperidinyl]acetarnide (0.020g). 

MS (+veES) 378 ((M+H)") 
lH NMR (DMSO) 5 8.34-8.3 l(lH,m); 8.02-7.94(3H,m); 7.75-7.71 (lH^n); 7.63- 

7.55(2H,m); 7.28-7.25(2H,m); 7.13-7.08(2H,m); 3.74(2H,s); 3.57-3.50(lH^n); 3.30(2H,s); 

2.79-2.76(2H,m); 2.16-2.1 l(2H,m); 1.73-L70(2H^n); 1.48-i.39(2H,m). 

Example 362 

JV-[ 1 ^3-Chloro^fluorobenzyl)^-piperidinyl]-3-[3^2-pyri 1,2,4-oxadiazol-5- 

yljpropanamide 

3-[3-(2-Pyridinyl)-l ,2,4-oxadiazol-5-yl]propanoic acid (0.218g) and N,N'- 

carbonyldiimidazole (0.194g) were stirred in dichloromethane (10ml) under nitrogen for 1 

hour. l-(3-Chloro-4-fluoroberizyl)-4-piperidmam^ (JP 59101483; 0.242g) was then 

added and left to stir for 24 hours. Saturated sodium hydrogen carbonate was added to the 

reaction, with the resulting solution being extracted three times with dichloromethane. The 

pooled organic phases were washed once with water, once with brine, dried over 

magnesium sulfate, filtered and the solvent removed under reduced pressure, triturated 

with ethyl acetate/ ethanol and filtered to leaveiv'-[l-(3-cfdoro-4-fluorobenzyi)-4- 

piperidmyl]-3-[3-(2-pyridinyl)-1 A4-oxadiazol-5-yl]propanamide. 

IIL p. 150°C 

MS (+veAPC) 444 ((M+H)*) 
lH NMR (DMSO) 5 8.75-8.74{lH,m); 8.05-7.99(2H,m); 7.95-7.93(lH^n); 7.61- 

7.58(lH,m); 7.48~7.45(lH,m); 7.37-730(lH,m); 730-7.26(1H^n); 3.53-3.51(lH,m); 

3.42(2H,s); 3.21-3.17(2H^n); 2.7l-2.66(4H,m); 2.02-1.96<2H^ri); i.70-1.67(2H,m); 1.42- 

1.33(2H^n). 

Example 363 

A41-(4-0\loro-3-fluoix>b 

yl]propanamide 
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Stepi: /erf-Butyl H4^hloro-3-fluorobenzyl)^piperidinylcarbamate 

4-Chloro-3-fluorobenzaldehyde (0.793g) and ferr-butyl 4-piperidinylcarbamate (LOOg) 

were stirred under nitrogen in dried tetrahydroruran (25ml). Sodium 

triacetoxyborohydride (1.266g) was then added and left for 24 hours. Saturated sodium 

5     hydrogen carbonate was added to the reaction, with the resulting solution being extracted 

three times with dichloromethane. The pooled organic phases were washed once with 

water, once with brine, dried over magnesium sulfate, filtered and the solvent removed 

under reduced pressure to leave terr-butyi l-(4-chloro-3-fluorobenzyl>-4- 

piperidinylcarbamate (1.80g) as a white solid. 

10     MS (+veAPC) 343 ((M+H)*) 

Step ii: 1 ^4-Chloro-3~fluorobenzyl)^-pipeTidinamine 

terf-Butyl 1 ^4-<±loro-3-fluoroben2yl)^piperidmylcarbamate (1.80g) in dichloromethane 

(20ml) was stirred under nitrogen. Trifluoroacetic acid (5ml) was then added dropwise and 

the reaction was left to stir for 2 hours. 1M sodium hydroxide was added to the reaction 

15     until basic, with the resulting solution being extracted three times with dichloromethane. 

The pooled organic phases were washed once with water, once with brine, dried over 

magnesium sulfate, filtered and the solvent removed under reduced pressure. Product 

purified by chromatography (5% ethanol/ dichloromethane to 10% ethanol/ 

dichloromethane) and solvent removed under reduced pressure to leave an oil which 

20     crystallised over the period of 48 hours. The resulting solid was triturated with diethyl 

ether and filtered to leave 1 -{4-chloro-3 -fluorobenzyl)^piperidinamine (0.500g) as a 

white solid. 

Step in: N-[H4^moroO-fluorobenzyl)^p 

oxadiazol-5-yl]propanamide 

23    3-[3-(2-Pyridinyl>l A4-oxadiazol-5-yl]propanoic acid (0.136g) and N,N*- 

caibonyldiimidazole (0.114g) were stirred in dichloromethane (10ml) under nitrogen for 1 

hour. 1 ^4-Chloro-3-fluorobenzyl)^piperidinamme (0.150g) was then added and left to 

stir for 2 hours. Saturated sodium hydrogen carbonate was added to the reaction, with the 

resulting solution being extracted three times with dichloromethane. The pooled organic 

30    phases were washed once with water, once with brine, dried over magnesium sulfate, 

filtered and the solvent removed under reduced pressure to leave an oil. This was triturated 

with diethyl ether which caused product the to crystallise. After filtration, the product was 
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washed with diethyl ether and dried to N-[l-{4^hloro-3-fluoroberizyl)-4-piperidinyl]-3-[3- 

(2-pyridiny l)-1,2,4-oxadiazoi-5-yi]propanamide. 

m.p. 132°C 

MS (+veES) 444 ((M+H)*) 

5     lH NMR (DMSO) 5 8.76-8.74(lH,m); 8.05-7.99(2H,m); 7.95-7.94( 1 H,m); 7.61- 

7.58(lH,m); 7.54-7.50(1 H,m); 7.32-7.28(1 Hjn); 7.16-7.14(lH,m); 3.55-3.47(1 H,m); 

3.44(2H,s); 3.21-3.17(2H,m); 2.71-2.66(4H^n); 2.03-1.97(211^); 1.70-1.67(2H,m); 1.42- 

1.33(2H,m). 

10    Example 364 

2-(4-Chlorophenoxy)-N-[ 1 -[(3,4-dichlorophenyi)methyi]-piperidin-4-yI]-acetamide 

The product from Example 1 step (ii) was dissolved in dichloromethane (10ml) containing 

triethylamine (0.08 lg) and the solution was cooled to 0°C. 4-Chlorophenoxyacetyl 

chloride (88mg) in dichloromethane (3ml) was added dropwise, the cooling bath was 

15    removed and the resulting solution was stirred for lhour. Ethyl acetate, water and brine 

were added and the phases were separated. The organic phase was dried, filtered and 

evaporated to give an oil which was purified by reverse phase HPLC (with a gradient 

eluent system (25% MeCN/NH^OAc^, (0.1%) to 95% MeCN/NHiOAc*, (0.1%)) to give 

the title compound (0.049g). 

20 !H NMR: (CDC13): 8 1.51 (2H, odd), 1.89 - 1.96 (2H, m), 2.15 (2H, td), 2.77 (2H, d), 3.43 

(2H, s), 3.85 - 3.96 (1H, m), 4.44 (2H, s), 637 (1H, d), 6.85 (2H, dt), 7.14 (1H, dd), 7.26 - 

7.29 (2H, m), 7.37 (1H, d), 7.43 (1H, d) 

Example 365 

25    N-( 1 -benzy i-4-piperidinyl)-3 -[3-(2-pyridiny 1)-1 ^,4-oxamazol-5-yl]propanamide 

To a solution of 3K3-Pyridm-2-yl-[U2,4]oxamazol-5-yl)-pn5pionic acid (lg) in 

tetrahydrofuran (5ml), was added carbonyldiimidazole (0.74g). The mixture was stirred 

for 10 minutes before addition of l-bcnzyl-piperidm-4-ylarnine (1ml) in tetrahydrofuran 

(5ml). The reaction mixture was stirred for 15 minutes men partitioned between ethyl 

30    acetate (20ml) and water (20ml). The organic layer was separated, dried (MgS04) and 

solvent removed by evaporation. Purification by Biotage* 40S during 3%MeOH/0.5% 

880 ammoma/dichloromethane gave the title compound (0.93g). 
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MS: ESI 392 (+H) 

*H NMR: (CDC13): 8 1.44 (2H, ddd), 1.88 (2H, d), 2.10 (2H, t), 2.73 - 2.78 (2H, m), 2.80 

(2H, t), 3.33 (2H, t), 3.46 (2H, s), 3.75 - 3.86 (1H, m), 5.57 (1H, d), 7.23 - 7.32 (5H, m), 

7.42 (1H, ddt), 7.84 (1H, tt), 8.10 (1H, dd), 8.79 (1H, td). 

5 

Example 366 

A42-{[K3,4-DicWoro-ben^ 

acetamide 

Step i: (2-Methylamino-ethyl)-carbamic acid tert -butyl ester 

to    To a solution of (2-amino-ethyl)-carbamic acid-terr-butyl ester (5g) and triethylamine 

(6.5ml) in tetrahydrofuran (1000ml) at 0°C was added methyliodide (1.94ml) dropwise 

over a period of 1 hour. The mixture was allowed to warm to ambient temperature and 

stirred for 72 hours before removal of solvents by evaporation. The residue was 

partitioned between ethyl acetate and water. The organic layer was separated, dried 

is    (MgS04) and solvent removed by evaporation to give the title compound (3.7g). 

MS: ESI 57((CH3)4C+), 118 (M+H - (CH&C) 

Step ii: (2-{[ 1 -(3,4-DicWoro-benzyi)-piperi^ acid 

tert-butyl ester 

To a solution of dicMorobenzyl- piperidin-4-one (Example 74, step (i), 4.8g) and acetic 

20    acid (1ml) in dichloromethane (100ml) was added (2-memyiammo-ethyl)-carbamic acid 

/erf-butyl ester (3.26g) and the mixture was stirred for 5 minutes before addition of sodium 

triacetoxyborohydride (7.9g). The reaction mixture was stirred for 12 hours before 

addition of sodium bicarbonate solution. The mixture was stirred for !4 hour and then 

partitioned between water and dichloromethane. The organic layer was separated, dried 

25    (MgS04) and solvent removed by evaporation. Purification by Biotage* 40S eluting 

10%MeOH/2% tricmylamme/dichloromethane gave the tide compound (1.7g). 

MS: ESI 3167318 (+H - (O^COCO) 

*H NMR: (CDCI3): 5 1.44 (9H, s), 1.50 - 1.60 (4H, m), 1.65 - 1.72 (2H, m), 1.95 (2H, td), 

2.23 (3H, s), 2.34 (1H, tt), 2.88 (2H, d), 3.14 - 3.20 (2H, m), 3.41 (2H, s), 4.95 - 5.01 (1H, 

30    m), 7.13 - 7.15 (1H, m), 7.37 (1H, d), 7.42 (1H, d). 

Step iii: A^-[K3,4-Dicrdoro-beri2yl>piperidm 
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(2-{[l-(3,4-Dichloro-benzyl)-pip^ acid :ert- 

butyl ester (1.7g) was dissolved in 6M HC1 (20ml) and stirred for 12 hours. The solvent 

was evaporated and the residue was azeotroped with toluene and then sodium bicarbonate 

solution was added. The mixture was stirred for 10 minutes and the product was extracted 

with dichloromethane. The solvent was removed by evaporation to give the tide 

compound (0.7 5 g). 

MS: ESI 3167318 (+H) 

Step iv: iV^2-{[H3,4-DicMoro-ben^l>piperi^ 

phenyl)-acetamide 

Prepared by the method of Example 359 step (ii) using V-[l-(3,4-Dichloro-benzyi>- 

piperidin-4-yl]-A^-methyi^thane-1 ^2-diainine and 2-fluorophenylacetic acid. 

MS: ESI 452/454 (+H) 
lH NMR: (CDC13): 5 2.08 - 1.94 (2H, m), 237 - 2.33 (2H, m), 2.95 (3H, s), 3.18 (2H, t), 

3.41 (2H, m),3.66 - 3.78(4H, m), 3.75 (2H, s), 3.84 (1H, m), 4.38 (2H, s), 7.16 - 7.28 (2H, 

m), 7.36 - 7.42 (2H, m), 7.45 (1H, dd), 7.73 (1H, d), 7.72 (1H, d). 

Example 367 

N-[ 1 ^3,4^cWorobenzyl)^piperidmyl]-^^ 

Step i: [H3,4~Dichlorobenzyl>piperi^ 

To a solution of l^3,4-Dichloro-ben2yl>piperidin-4-one (3.1 g) in dichloromethane (50ml) 

and acetic acid (0.69ml) was added methyl amine (6ml of a 1M solution in 

tetrahydrofuran). The mixture was stirred for 5 minutes before the addition of sodium 

triacetoxyborohydride (3g) and the resulting mixture stirred for 72 hours. Sodium 

bicarbonate solution (100ml) added and the mixture stirred vigorously for 5 minutes before 

extraction of the product with dichloromethane (2X200ml). The organics were separated, 

bulked and dried, (MgSO*). Purification by Biotage* 40S eluting 10%MeOH/0.5% 880 

ammonia/dichloromethane gave the sub-title compound (1.8g)." 

MS: ESI 273/275 (+H) 

*H NMR: (CDCI3): 8 1.36 (2H, qd), 1.82 - 1.91 (2H, m), 2.03 (2H, td), 2.36 (1H, tt), 2.43 

(3H, s), 2.76 - 2.83 (2H, m), 3.43 (2H, s), 7.15 (1H, dd), 7.37 (1H, d), 7.42 (1H, d). 

Stepii: #H^3,4^cmorobenzyl)^pir^a^ 
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To a solution of 4-fluorophenyiacetic acid (lOOmg) in tetrahydrofuran (3ml) was added 

carbonyldiimidazole (105mg). The mixture was stirred for 10 minutes before addition of 

[l-(3,4^icfalorobenzyI)-piperidm^yt]-memyI-amine (177mg) in tetrahydrofuran (2ml). 

Stirring was continued for 1 hour then solvent removed by evaporation. Purification by 

5     Biotage* 40S eluting 2%MeOH/0.5% 880 ammonia/dichloromethane gave the title 

compound (166mg). 

MS: ESI 273/275 (M+H) 

*H NMR: (CDCh) 5 137 (1H, d), 1.69 (1H, qd), 1.76 - 1.84 (1H, m), 1.88 (1H, q), 2.10 

(2H, td), 2.85 - 2.90 (1H, m), 2.85 (3H, s), 3.42 (2H, s), 3.58 (1H, tt), 3.67 (2H, s), 4.51 

to     (1H, tt), 7.00 (2H, t), 7.11 - 7.15 (1H, m), 7.18 - 7.23 (2H, m), 7.37 (1H, d), 7.41 (1H, dd). 

Example 368 

Af-[ 1 -[(3,4^chlorophenyl)memyl]^piperid^ 

Step i: Ethyl 2-pyrimidinyloxyacetale 

15     Ethyl glycoiate (1.04g) was dissolved in teti^ydrofuran (10ml) and the solution was 

cooled to 0°C. Sodium hydride (60% suspension in oil, 0.43g) was added and the 

suspension was stirred and then sonicated in an ultrasonic bath. 2-Chloropyrimidine 

(1.14g) was added and the mixture was sonicated for a further I lOmin. Ammonium 

chloride solution was added and the mixture was extracted thrice with ethyl acetate, the 

20     organic phases were washed with brine and dried, filtered and evaporated. The residue 

was purified by chromatography eluting with fro-hexane: ethyl acetate (13:7) to give the 

subtitle compound (1.40g) as an oil. 
lH NMR (299.944 MHz, CDC13) 8 1.26 (t, J= 6.8 Hz, 3H), 4.24 (q, J= 7.1 Hz, 2H), 4.93 

(s, 2H), 6.98 (t, J = 4.8 Hz, 1H), 8.53 (d, J= 4.8 Hz, 2H). 

23    Step ii: 2-Pyrimidinyioxyacetic acid 

Ethyl 2-pyrixmdinyloxyacetate (1.4g) was dissolved in ethanol (10ml). Sodium hydroxide 

(2M aq) was added and the mixture was stirred for 64h. The solvent was evaporated and 

the reside was dissolved in water, filtered and the acidified with concentrated hydrochloric 

acid. The resulting precipitate was collected and dried to give the subtitle compound 

30 (0.698g). 
lH NMR(399.98 MHz, DMSO) 5 4.85 (s, 2H), 7.09 (t, /= 4.9 Hz, 1H), 8.56 (d, / = 4.8 

Hz,2H). 
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Step hi: Af-[l-((3,4^ichlorophenyl)me&^ 

acetamide 

The title compound was prepared from the product of Example 1 step (ii) (hydrochloride 

salt, 335mg) and 2-pyrimidinyloxyacetic acid (170mg) using the method of Example 94. 

Yield 140mg. 

rn.p. 12<M22°C 

1HNMR (399.978 MHz, CDC13) 5 1.50 (q, J = 11.6 Hz, 2H), 1.91 (d, J = 11.9 Hz, 2H), 

2.13 (t, J = 11.1 Hz, 2H), 2.77 (d, J = 11.4 Hz, 2H), 3.42 (s, 2H), 3.86 - 3.95 (m, 1H), 4.87 

(s, 2H), 6.49 (d, J - 6.9 Hz, 1H), 7.05 (t, J = 4.9 Hz, 1H), 7.14 (m, 1H), 7.37 (d, J = 8.3 

Hz, 1H), 7.42 (s, IH), 8.57 (d, J=4.8Hz, 2H). 

Example 369 

^[2-[[8-[(3?4-Dichlorophenyl)^ 

methoxy-benzamide, bis toluene sulfonic acid salt 

Step i: 8-[(3,4-DicWorophenyl)methyl]-8-azabicyclo[3.2.1]octan-3-one 

2,5-Dimethoxytetrahydrofuran (4.92g) was stirred in hydrochloric acid (1M, 25 ml) for 

lhour. 3,4-Dichlorobenzylamine (5ml) was added to hydrochloric acid (1M, 15ml) and the 

resulting suspension was added to the first solution. Phosphate buffer solution (pH 5.5, 

250ml) was added followed by sodium hydroxide (1.6g). A solution of acetone 

dicarboxylic acid (4.77g) in phosphate buffer solution (pH 5.5, 90ml) was added to the 

mixture and the solution was stirred. A yellow solid formed and the mixture was left to 

stand for 64h. The aqueous supernatant was decanted and hydrochloric acid (2.5M) was 

added to the solid along with ethyl acetate. The layers were separated and the aqueous 

phase was extracted twice with dichloromethane containing a little methanol. The organic 

layers were combined and evaporated to give a crude oil (ca 7g). A portion of the product 

(ca 2.5g) was purified by chromatography eiuting with dichloromethane : methanol (19:1) 

to give the subtitle compound (l-62g) as a yellow oil. 
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!H NMR (299.944 MHz, CDC13) 5 1.62 - 1.70 (m, 2H), 2.09 - 2.15 (m, 2H), 2.23 (d, J = 

15.9 Hz, 2H), 2.67 (d, J= 16.7 Hz, 2H), 3.43 - 3,49 (m, 2H), 3.68 (s, 2H), 7.26 (d, y = 8.7 

Hz, IH), 7.41 (d, J= 7.5 Hz, 1H), 7.54 (s, 1H) 

Step ii: Carbamic acid, Endo-[2-[[8-[(3,4-dichlorophenyl)methyl]-8-azabicyclo[3.2.1]oct- 

5     3-yl]amino]ethyi>1,1 -dimethylethyl ester 

8-[(3,4-DicWorophenyl)methyl]-8-azabicyclo[3.2.1]octan-3-one (751 mg) and carbamic 

acid, (2-aminoethyl)-1,1 -dimethylethyl ester (520 mg) were dissolved in dichloroethane 

(23ml). Sodium triacetoxyborohydride (697 mg) was added and the suspension was stirred 

at room temperature for 20hours. Dichloromethane was added and the solution was 

to    washed with sodium bicarbonate solution, then with water and then with brine. 

Chromatography of the residue during with ethyl acetate : methanol: triethylamine 

(80:19:1) gave the subtitle compound (688mg) as an oil. 
lH NMR (399.978 MHz, CDCU) 5 1.45 (s, 9H), 1.52 (d,./= 14.4 Hz, 2H), 1.96 - 2.09 (m, 

6H), 2.67 (t, J = 5.8 Hz, 2H), 2.88 (t, J= 6.4 Hz, 1H), 3.08 - 3.12 (m, 2H), 3.21 (q, J= 5.7 

is     Hz, 2H), 3.48 (s, 2H), 4.80 - 4.95 (m, 1H), 7.22 (dd, J = 8.3, 2.0 Hz, 1H), 7.37 (d, J = 7.9 

Hz, IH), 7.49 (d, J = 2.0 Hz, 1H) 

Step iii: Ar-[2-[[8-[(3,4-Dichlorophenyl)methyl]-8-azabicyclo[3.2.1 ]oct-3-yl]aniino]ethyl]- 

3-methoxy-benzamide, bis toluene sulfonic acid salt 

Carbamic acid, [2-([8-[(3,4^cUorophenyl)methyl]-8-azabicyclo[3.2.1]oct'3- 

20    yl]amino]ethyl]-, 1,1 -dimethylethyl ester (337mg) was dissolved in dichloromethane (3ml) 

and trifluoroacetic acid (3ml) was added. The resulting solution was stirred for lhour then 

the volatile* were evaporated. The residue was dissolved in dichloromethane (3ml) and 

triemyiamine (1ml) was added followed by 3-methoxybenzoyl chloride (120ul). The 

solution was stirred overnight. The solvent was evaporated and the residue was purified by 

25    RPHPLC (gradient ammonium acetate 1% aqueous : acetonitrile (25% acetonitrile to 95% 

acetonitrile)). Excess tosic acid in ether was added to the residue and the resultant salt was 

recrystallised from a mixture of ethyl acetate - ethanol with a little cyclohexane to give the 

title compound (77mg). 

m.p. 180-182.5°C 

30     *H NMR (399.98 MHz, DMSO) 5 2.10 - 2.24 (m, 4H), 2.29 (s, 6H), 2.39 - 2.47 (m, 4H), 

3.21 - 3.28 (m, 2H), 3.52 - 3.57 (m, IH), 3.57 - 3.63 (m, 2H), 3.80 (s, 3H), 3.85 - 3.91 (m, 

2H), 4.21 (d, J = 5.4 Hz, 2H), 7.11 (d, J = 9.4 Hz, 4H), 7.13 - 7.18 (m, IH), 7.38 - 7.45 (m, 
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3H), 7.48 (d, J = 7.9 Hz, 4H), 7.56 (d, J = 6.7 Hz, 1H), 7.78 (d, J = 8.2 Hz, 1H), 7.84 - 7.90 

(m, 1H), 838 - 8.52 (m, 2H), 8.81 - 8.87 (m, 1H), 9.44 - 9.51 (m, 1H). 

Example 370 

Endo-7V'--[8-[(3,4Hiicfalorophenyl)methyi]-8-azabicyclo[3.2.1 ]oct-3-yl]-3-(2-pyridinyl)- 

l,2,4-oxadiazole-5-propanamide hydrochloride 

Step i: Endo-8-[(3,4^ichlorophenyl)memyl]-8-azaM 

8-[(3,4-Dichlorophenyl)methyl]-8-azabicyclo[3.2.1]octan-3-one (350mg) was dissolved in 

dry methanol (12ml) and ammonium acetate (lg) was added. The mixture was stirred to 

get partial solution and then sodium cyanoboro hydride (106mg) was added. The mixture 

was heated under reflux for 150 minutes, then allowed to cool to room temperature. The 

methanol was evaporated, the residue was partitioned between sodium hydroxide and 

dichloromethane, and the aqueous phase was extracted twice with dichloromethane. The 

organic phases were combined, dried, filtered and evaporated to give the subtitle 

compound. 

[M+Hf (ES+) 285 

Step ii: Endo-AT-[84(3,4^ichloroph^ 

pyridinyl)-1 ^,4-oxadiazole-5-propanamide hydrochloride 

3-(2-Pyridinyl> 1,2,4-oxadiazole-5-propanoic acid (305mg) was suspended in 

dichloromethane (6ml) and oxalyl chloride (0.5ml) was added. The mixture was stirred 

overnight Toluene (1ml) was added to the solution, the volatiles were evaporated, then 

the residue was redissolved in dichloromethane (2ml). Endo-8-[(3,4- 

mchlorophenyl)memyl]-8-azabicyclo[3^.1]octan-3-amine (all from step(i)) was dissolved 

in dichloromethane (4ml) containing triethylamine (0.5ml) and then cooled in an ice bath. 

The acid chloride solution was added to the amine and the mixture was stirred for Ihour. 

Water was added to the reaction mixture and the phases were separated. The aqueous 

phase was extracted twice with dichloromethane, the organic phases were dried, filtered 

and evaporated. The residue was purified by RPHPLC (gradient ammonium acetate 1% 

aqueous : acetonitrile (25% acetonitrile to 95% acetonitrile)). The product was suspended 

in ether and the ethereal hydrochloric acid was added, the suspension was stirred and then 

the diethyl ether was evaporated. The residue was dissolved in hot ethyl acetate containing 
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ethanol and crystallisation was induced by adding wo-hexane to give the title compound 

(47mg). 

'H NMR (399.98 MHz, DMSO) 5 1.99 - 1.90 (m, 2H), 2.41 - 2.20 (m, 6H), 2.77 (t, J - 6.8 

Hz, 2H), 3.23 (t, J - 6.9 Hz, 2H), 3.81 - 3.72 (m, 3H), 4.15 (d, J = 6.2 Hz, 2H), 7.63 - 7.58 

(m, 1H), 7.67 (dd, J = 7.6, 2.3 Hz, 2H), 7,76 (d, J - 9.3 Hz, 1H), 8.06 - 7.99 (m, 3H), 8.11 

(d, J = 4.1 Hz, 1H), 8.75 (d, J - 4.6 Hz, 1H), 10.13 (t, J = 5.6 Hz, IH). 

Example 371 

2-[4^acerylamino)phenoxy]-iV-[ 1 -[(3,4-dichlorophenyl)methyl]^-piperiamyl]-ac«tamide 

Step i: Methyl (4-acetaminophenoxy)acetate 

4-AcetaminophenoI (1.51g), potassium carbonate (1.38g) and methyl bromoacetate (1.0ml) 

were combined in acetone (40ml) and heated to reflux for Shours. The mixture was 

allowed to cool to room temperature, filtered and evaporated. The residue was dissolved in 

ethyl acetate, washed with water and then with brine then dried, filtered and evaporated to 

give the subtitle compound (2.32g). 

*H NMR (399.978 MHz, CDCI3) 5 2.16 (s, 3H), 3.80 (s, 3H), 4.62 (s, 2H), 6.87 (d, J= 9.1 

Hz, 2H), 7.07 (br s, 1H), 7.40 (d, J= 9.0 Hz, 2H) 

Step ii: (4-Acetaminophenoxy)acetic acid 

Methyl (4-acetaminophenoxy)acetate was hydrolysed following the method of Example 

368 step (ii) to give the subtitle compound (L85g). 
!H NMR (399.98 MHz, DMSO) 8 2.00 (s, 3H), 4.61 (s, 2H), 6.84 (d, J= 9.0 Hz, 2H), 7.46 

(d,     9.0 Hz, 2H), 9.80 (s, IH). 

Step iii: 2-[4^acetylamino)phenoxy]-Ar-[ I -[(3,4^chlorophenyl)methyl]-4-piperidinyl]- 

acetamide 

The tide compound was prepared from the product of Example 1 step (ii) (free base, 

281mg) and (4-acetaminophenoxy)acetic acid (229mg) using a method hereinbefore 

described (yield 40mg). 

m.p. 177-i78.5°C. 
[H NMR (299.946 MHz, DMSO) S 1.51 (qd, J = 10.5, 3.7 Hz, 2H), 1.72 - 1.63 (m, 2H), 

2.00 (s, 3H), 2.05 (t, J - 3.7 Hz, 2H), 2.77 - 2.68 (m, 2H), 3.45 (s, 2H), 3.70 - 3.57 (m, 

IH), 4.39 (s, 2H), 6.88 (d, J = 9.0 Hz, 2H), 7.29 (dd, J = 8.1, 1.7 Hz, IH), 7.47 (d, J = 8.8 

Hz, 2H), 7.54 (d, J = 1.5 Hz, IH), 7.58 (d, J - 8.1 Hz, IH), 7.89 (d, J - 8.1 Hz, IH), 9.79 

(s, IH). 
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Example 372 

Ar-[H(3,4^chiorophenyI)methyl]^pipOT 

The title compound was prepared from the product of Example I step (ii) (free base, 

s     172mg) and 4-hydroxyphenylacetic acid (135mg) using a method hereinbefore described 

(yield 57mg). 

m.p. 72-97°C. 

lH NMR (399.98 MHz, DMSO) 5 1.37 (q, J = 7.0 Hz, 2H), 1.69 (d, J = 11.3 Hz, 2H), 2.02 

(t, J = 5.3 Hz, 2H), 2.71 (d, J - 11.3 Hz, 2H), 3.23 (s, 2H), 3.44 (s, 2H), 3.55 - 3.42 (m, 

IO     1H), 6.66 (d, J = 8.5 Hz, 2H), 7.02 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.2 Hz, IH), 7.53 (s, 

1H), 7.58 (d, J = 8.2 Hz, IH), 7.87 (d, J = 7.9 Hz, 1H), 9.18 (s, 1H). 

Example 373 

Exo-Ar-[8-[(3,4^chlorophenyl)methyl]-8-azabicyclo[3 _2,1 ]oct-3-yl]-3-(2-pyridinyl>-1,2,4- 

15     oxadiazole-5-propan amide 

Step i: Endo-8-[(3,4^chlorophenyl)methyl]-8-azabicyclo[3.2.1]octan-3-ol 

8-[(3,4-Dichlorophenyl)methyl]-8-azabicyclo(3.2.1 ]octan-3-one (330mg) was dissolved in 

tetrahydrofuran (5ml) and cooled to 0°C. Lithium tris (3-ethylpentyl-3- 

oxy)aluminohydride solution (0.5M, 2.5ml) was added dropwise and the mixture was 

20     allowed to attain room temperature overnight Sodium sulfate decahydrate (ca 2g) was 

added and the suspension was stirred for lhour. The reaction mixture was diluted with 

ethyl acetate, filtered through kieselguhr and evaporated. The residue was purified by 

chromatography eluting with dichloromethane: methanol (9:1) to give the subtitle 

compound 161 mg. 

25     *HNMR (399.978 MHz, CDC13) 5 1.59 (d\J= 8.1 Hz, 2H), 1.64 (t, J= 11.4 Hz, 2H), 1.86 

- 1.81 (m, 2H), 2.00 - 1.97 (m, 2H), 3.21 - 3.18 (m, 2H), 3.55 (s, 2H), 3.95 (septet, 7= 5.6 

Hz, IH), 7.21 (d, J= 8.2 Hz, IH), 7.37 (d, J= 7.4 Hz, IH), 7.50 (s, IH). 

Step ii: Exc~2-[8-[(3,4^cMorophenyl)methy^ 

l,3(2if)-dione 

30    Endo-8-[(3,4^cMon>phenyl)methyl]^-azabicyclo[3.2.1]octan-3-ol (556mg), phthalimide 

(321mg) and polymer bound triphenylphosphine (821mg) were combined in 

tetrahydrofuran (10ml). Diethylazodicaboxylate (330ul) was added and the mixture was 
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stirred gently overnight Additional phosphine (0.5g) and diethylazodicaboxylate (200ul) 

were added and the mixture was stirred for an additional 5 days. The reaction mixture was 

diluted with ethyl acetate and filtered; the residue was washed with ethyl acetate and 

methanol. The filtrate was evaporated, and chromatographed editing with 9:1 ethyl acetate 

s     : methanol. RPHPLC of the product (gradient ammonium acetate 1 % aqueous : 

acetonitrile (25% acetonitrile to 100% acetonitrile)) gave the subtitle compound (90mg). 
lH NMR (399.978 MHz, CDC13) 5 1.47 - 1.39 (m, 2H), 1.78 (d, J= 7 J Hz, 2H), 2.14 - 

2.02 (m, 2H), 2.64 (t,/= 11.8 Hz, 2H), 3.36 - 3.25 (m, 2H), 3.92 - 3.81 (m, 2H), 4.56 

(septet,     6.1 Hz, 1H), 7.41 - 7.32 (m, 2H), 7.59 - 7.55 (m, 1H), 7.74 - 7.69 (m, 2H), 

10    7.86 - 7.82 (m, 2H). 

Step iii: Exo-8-[(3,4Kiichlorophenyl)methyl]-8-azabicyclo[3.2.1]octan-3-amine 

Exo-2-[8-[(3,4-dichlorophenyl)methyl]-8-azabicyclo[3.2.1 ]oct-3-yl]- 1/T-isoindole- 

l,3(2//)-dione (90mg) was dissolved in ethanol (6ml) containing dichloromethane (3ml); 

hydrazine hydrate (0.2ml) was added and the resulting solution was stirred at room 

15     temperature for 26hours. The suspension was filtered and the filtrate was evaporated to 

give the subtitle compound (55mg). 
lH NMR (399.978 MHz, CDC13) 5 1.51 - 1.43 (m, 2H), 1.59 (q, J= 4.9 Hz, 2H), 1.75 - 

1.67 (m, 2H), 2.00 - 1.94 (m, 2H), 3.02 - 2.92 (m, 1H), 3.18 - 3.12 (m, 2H), 3.50 (s, 3H), 

7.21 (d, J - 8.2 Hz, 1H), 7.37 (d, J~ 8.2 Hz, 1H), 7.50 (s, 1H). 

20    Step iv: Exo-Ar-[8-[(3,4nlicMorophmyl)methyl]-8-azabicyclo[3.2.1 ]oct-3-yl]-3-(2- 

pyridiny 1> 1 £ ,4-oxadiazole-5-propanamide 

Prepared following the method of Example 370 step (iii) but without salt formation to give 

the title compound (15mg). 

m.p. 177.5-178°C 

25     lH NMR (299.946 MHz, DMSO): 5 1.63 - 1.43 (m, 6H), 1.99 - 1.90 (m, 2H), 2.64 (t, J = 

7.1 Hz, 2H), 3.11 - 3.06 (m, 2H), 3.18 (t, J - 6.2 Hz, 2H), 3.49 (s, 2H), 3.97 - 3.83 (m, 1H), 

7.32 (dd, J - 8.3, 1.9 Hz, 1H), 7.62 - 7.56 (m, 3H), 7.87 (d\ J = 8.1 Hz, 1H), 8.06 - 7.97 (m, 

2H), 8.75 (dt, J = 3.7,0.8 Hz, 1H). 

30    Example 374 

(R) Ar-[ 1 -[ 1 -(4-bromopheny i)ethyl]^piperid^yl]-3^2-pyridinyl)-1,2,4-oxadiazole-5- 

propanamide 
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Stcp i: (R>-1 -[ 1 -(4-Bromophenyl)ethyl]-4-pipcridinone 

(RH4-Bromophenyl)ethylamine (l.Olg) and potassium carbonate (l-45g) were dissolved 

in a mixture of ethanol (13ml) and water (6ml) and then heated to a vigorous reflux. A 

solution of 4-hydroxy-4-methoxy-1,1 ^uTiethyl-piperidinium iodide (J. Chem, Soc. Perkin 

5    Trans. 2, (1984) 1647) (1.47g) in warm water (6ml) was added drop wise over 40 minutes; 

reflux was maintained for a further 12hours, men the reaction was allowed to cool to room 

temperature. The mixture was evaporated and ethyl acetate and water were added and the 

phases were separated. The aqueous phase was extracted twice with ethyl acetate, the 

organic layer was washed with brine, dried, filtered and evaporated. Chromatography of 

10    the residue eiuting with iro-hexane : ethyl acetate (3:2) gave the subtitle compound 

(804mg). 
lH NMR (399.978 MHz, CDC13) 5 2.66 - 2.80 (m, 4H), 1.38 (d, J= 6.9 Hz, 3H), 2.42 (t, J 

= 6J2 Hz, 4H), 3.58 (q, J= 6.7 Hz, 1H), 7.24 (d, J - 8.5 Hz, 2H), 7.46 (d, J= 9.0 Hz, 4H). 

Step ii: (R)-l-[l-(4-Bromophenyl)emyl]^piperidmamine 

is    Prepared following the general method of Example 370 step (i) (R)-i-[l-(4- 

bromophenyl)emyl]-4-piperidinone (420mg) ammonium acetate (0.80g) and sodium 

cyanoborohydride (I20mg) to give the subtide compound (449mg). 

*H NMR (399.978 MHz, CDC13) 6 1.33 (d, J= 6.9 Hz, 3H), 1.43 - 1.26 (m, 2H), 1.73 (d, J 

- 12.3 Hz, 1H), 1.81 (d, J= 12.6 Hz, 1H), 2.03 - 1.90 (m, 2H), 2.60 (tt, J= 10.6, 5.1 Hz, 

20     1H), 2.71 (d, J= 13.6 Hz, 1H), 2.94 (d, J= 11.3 Hz, 1H), 3.37 (q, J=6.7 Hz, 1H), 7.18 (d, J 

= 8.5 Hz, 2H), 7.43 (d, J= S3. Hz, 2H) 

Step iii: (R)^-[l-[l<4-bromophenyl)emyi]^piperi^ 

oxadiazole-5-propanamide 

Prepared following a method as hereinbefore described using (R)-l-[l-(4- 

23    bromopheny l)ethyl]-4-piperidinamine (449mg), 3-(2-pyridinyl)-1 ,2,4-oxadiazole-5- 

propanoic acid (0.3 lg), 1-hydroxybenzotriazole (0.20g), 4-(N^-dimemylamino)-pyridine 

(0.13g) and 1 -emyi-3-[3^dimemylanimo)-pTopyl]caibodin^   hydrochloride (0.30g) to 

give the title compound (40mg). 

m.p. 153-155°C. 

30    lH NMR (399.98 MHz, DMSO) 5 1.23 (d, J = 6.7 Hz, 3H), 1.40 - 1.26 (m, 2H), 1.66 - 1.61 

(m, 1H), 1.73 - 1.67 (m, 1H), 1.97 - 1.86 (m, 2H), 2.64 - 2.59 (m, 1H), 2.66 (t, J = 7.2 Hz, 

2H), 2.84 - 2.79 (m, 1H), 3.18 (t, J - 7.2 Hz, 2H), 3.42 (q, J - 6.4 Hz, 1H), 3.48 - 3.39 (m, 
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IH), 7.25 (d, J = 8.5 Hz, 2H), 7.49 (d, J = 8.5 Hz, 2H), 7.59 (ddd, J = 6.7, 4.6, 2.1 Hz, 1H), 

7.91 (d, J = 7.4 Hz, 1H), 8.04 - 7.99 (m, 2H), 8.75 (dt, J - 4.4, 1.4 Hz, IH). 

Example 375 

(S) iV-[l-{l-(443romophenyl)emyl]^pi^ 

propanamide 

Prepared following an analogous series of steps to example 374 but using (S)-{4- 

bromophenyl)ethylamine to give the title compound. 

m.p. 141.5-143°C 

aD -29.55° (c= 0.13, methanol, 21°C) 
!H NMR (299.946 MHz, DMSO) 8 1.23 (d, J = 6.7 Hz, 3H), 1.26 - 1.41 (m, 2H), 1.64 (t, J 

- 8.1 Hz, 2H), 1.92 (q, J = 11.2 Hz, 2H), 2.58 - 2.67 (m, 1H), 2.67 (t, J = 7.2 Hz, 2H), 2.78 

- 2.85 (m, 1H), 3.18 (t, J - 7.1 Hz, 2H), 3.37 - 3.46 (m, 1H), 3.42 (q, J = 6.7 Hz, 1H), 7J25 

(d, J = 6.7 Hz, 2H), 7.49 (d, J = 8.5 Hz, 2H), 7.57 - 7.62 (m, 1H), 7.91 (d, J = 7.7 Hz, IH), 

7.98 - 8.05 (m, 2H), 8.75 (d, J = 7.5 Hz, IH). 

Example 385 

l-[3,4«Dichloroben2yl]-N43^3^yri<miyl)pTopyl]^pip 

N 

The title compound was prepared from I ^3,4^icmorobenzyl)piperidme^airiine (free 

base 187mg) , 3^3-pyridinyl)propanal (125mg), sodium triacetoxyborohydride (70mg), 

and 0.02ml acetic acid, stirred together for 2hrs in dichloromethane (10ml). Water was 

added, the mixture neutralised with sodium bicarbonate and the organic phase separated, 

dried and chromatographed on silica with ethyl acetate/methanol (9:1) as eluant, to give the 

title compound (70mg) as a colourless oil. 

MS[M+H]+(ES+)378 
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!H NMR: (CDCI3) 5 L36-1.40 (2H, m), 1.75-1.85 (4H m), 2.0 (2H, t), 2.1-2.2 (2H, m), 

2.4-2.45 (1H m), 2.6-2.7 (3H, m), 2.75-2.79 (2H, m), 3.4 (2H, s), 7.1-7.54 (5H, d), 8.44 

(2H, m). 

Example 386 

2-[( 1,1 '-Biphenyl)-4-yloxy]-N-[ 1 -(3,4-<licWoroben2yl)-4-piperidinyI]acctamide 

H 

MS [M+H]+ (ES+) 469 

'H NMR: (CDCI3) 5 1.46-1.50 (2H, m), 1.7-1.8 (2H, ra), 2.0-2.1 (2H, m), 2.5-2.6 (2H, m), 

3.45 (2H, s), 3.65 - 3.7 (1H, m), 4.5 (2H, s), 7.25-7.3 (2H, m), 7.27-7.63 (9H, m), 8.0 (1H, 

d). 

P.-xamplr. ^87 

N-[ 1 -(3,4-dicUorobenzyl)^pipendinyl]-4-phenyl-3-butenamide 

H 

MS [M+H]+ (ES+) 403 

'HNMR: (CDCI3) 8 1.46-1.40 (2H, m), 1.85-1.95 (2H, d), 2.05-2.15 (2H, t), 2.75-2.79 

(2H, d), 3.1 (2H, d), 3.4 (2H, s), 3.85-3.95 (1H, m), 5.45 (1H, m), 63 (1H, m), 6.5 (1H, d), 

7.07-7.43 (8H, m). 

Example 388 

N-[ 1 -(3,4-dicldorobenzyl)-4-piperidinyl]-3-<3^ethoxyphenyl)-2-propenmnide. 
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MS[M+Hf (ES+)419 
lH NMR: (CDC13) 5 1.46-1.50 (2H, m), 2.0 (2H, m), 2.15-2.25 (2H, m), 2.75-2.85 (2H, m), 

3.4 (2H, s), 3.8 (3H, s), 3.94-4.05 (1H, m), 5.5 (1H, d), 6.35-6.4 (1H, d), 6.9-7.5 (7H, m), 

7.6(lH,d). 

Example 389 

N-[l-(3,4^cldorobeiizyI)^pipcridinyl]-3-<4-iodophenoxy)propanainide, 

MS [M+Hf (ES+)533 
lH NMR: (CDC13) 5 1.46-1.50 (2H, m), 1.9 (2H, d), 2.1-2J2 (2H, t), 2.6 (2H, m), 2.75-2.85 

(2H, d), 3.4 (2H, d), 3.8-3.9 (1H, m), 4.20 (2H, m), 6.65-6.7 (2H m), 7.1-7.2 (1H, d), 7.35- 

7.45 (2H, m), 7.54-7.6 (2H, m). 

Example 390 

N-{l<3,4^cMorobenzy9-4^iperidm^ 

MS [M+H]* (ES+) 464 
!H NMR: (CDa3) 6 1.4 (2H, m), 1.6-1.65 (2H, m), 2.05 (2H, m), 2.45 (2H, m), 2.65-2.75 

(2H, m), 3.0 (2H, in) 3.45 (2H, s), 3.5 (1H, m), 3.7 (3H, s), 5.9 (1H, m), 6.85 (2H, d), 7.3- 

7.6 (4H, m), 7.7 (1H, d), 9.7 (1H, s). 
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Example 391 

N-[l-(3,4-dichlorobenzyI)^piperidiny^ acetamide 

5     MS [M+H]+(ES+)47i 
!H NMR; (CDC13) 5 1.46-1.50 (2H, m), 1.9-2.0 (2H, m), 2.0-2.1 (2H, m), 2.75-2.85 (2H, 

m), 3.4 (2H, s), 3.9- 4.0 (1H, m), 4.92 (2H, s), 6.53 (1H, d), 7.1-7.6 (7H, m), 7.7 (1H, s), 

8.76 (2H, s). 

10     Example 392 

N-[l-(4-todobenzyl)^piperidmylI-2^5-ph 

MS[M+H]+(ES+)545 
!H NMR: (CDCI3) 5 1.46-1.50 (2H, m), 1.8 (2H, m), 2.1-2.2 (2H, t), 2.65 (2H, m), 3.4 (2H, 

15    s), 3.9(3H, m), 6.8 (1H, d), 7.0 (2H, m), 7.5-7.7 (7H, m), 8.8 (2H, d). 

Example 393 

N-[l-<3,4-<Iichlon)beiizy)-4-piperi^ 

20     MS[M+Hf (ES+)412 
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]H NMR: (CDCh) 5 1.46-1.50 (2H, m), 1.8 (2H, m), 2.1 (2H, m), 2.65 (2H, m), 3.4 (2H, 

s), 3.8 (3H, m), 6.90 (1H m), 7.05-7.2 (4H, m), 8.58 (2H, d). 

Example 394 

5     2-{(5-Bromo-2-pyrinudinyI)thioI-N-[ l-(3,4-dichlorobenzy)-4-piperidinyl] acetamide 

Ch 

10 

MS[M+H]+ (ES+) 491 
!H NMR: (CDCI3) 5 1.46 - 1.50 (2H, m), 1.8 (2H, m), 2.15 (2H, m), 2.6 (2H, m), 3.4 (2H, 

s), 3.8 (3H, m), 6.6 (1H, d), 7.1 (1H m), 7.3-7.4 (2H, in) 8.58 (2H, d). 

Example 395 

N-{l-(3,4-difluororobeii2yl)^pi 

MS [M+H]+(ES+)378 

13     'H NMR; (CDCI3) 5 1.36 - 1.40 (2H, m), 1.8 (2H, m), 2.05 (2H m), 2.65 (2H, m), 3.4 

. (2H.m), 3.67 (2H, s), 3.8 (1H, m), 6.5 (1H, m), 6.9-7.24 (4H, m) 8.48 (2H, d). 

Example 396 

N-{l-(3,4-dicnlorobenzy)^piperid^ 

a- 

20 

MS [M+Hf (ES+) 454 
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'H NMR: (CDClj) 5 1.36-1.40 (2H, m), 1.87 (2H, m), 2.05 (2H m), 2.5 (2H, m), 2.65 (2H, 

m), 2.96 (2H, m), 3.4 (2H, s), 3.8 (1H, m), 5.35 (1H, d), 5.95-6.0 (1H, m) 6.38 (1H, m), 

7.1-7.5 (8H, m), 9.5 (1H m). 

Example 397 

N-[1^3,4^chlorobenzy)^piperidmyl]-N^ 

ethandiamine 

The title compound (20mg) was prepared by heating at reflux rf-il-Q,4~dichlorobenzyl>- 

4-piperidinyl]-l,2-ethanediamine (lOOmg) and 2-cWoro-5-phenypyrimidine (lOOmg) and 

Hunigs' base (lOOmg) in toluene for 8hours. The mixture was purified by chromatography 

on silica, with ethyl acetate methanol (9:1) as eluant to give the title compound as a yellow 

oil. 

MS [M+H]+ (ES+) 45678 
!H NMR: (CDC13) 5 1.51 (2H, m), 1.75 (2H, m), 2.15 (2H, td), 2.9 (2H, m), 3.05 (1H, m), 

3.15 (2H, m), 3.44 (2H, m), 3.8 (2H, m), 6.65 (1H, m), 7.0-7.4 (8H, m), 8.5 (2H, m). 

Example 398 

N-[54>rom<K2-pyrimidmyl]-N^^ 1,2- 

ethandiamine 

Prepared by the method of Example 397 amine (200mg), 2H^oro-5-bromopyrimidine 

(130mg), Hunigs' base (200mg) to give the tide compound (20mg). 

MS [M+Hf (ES+) 458/60 
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lH NMR: (CDCI3) 5 1.4 (2H, m), 1.75 (2H, m), 2.05 (2H, td), 2.85 (2H, m), 3.0 (1H, m), 

3.15 (2H, m), 3.44 (2H, m), 3.75 (2H, m), 6.8 (1H, m), 7.0-7.4 (3H, m), 8.25 (2H, m). 

Example 399 

2-[(2-CMoro^-pyriimcUnyI)amm 

acetamide 

CI 

MS [M+H]+ (ES+) 430/32 

'H NMR: (CDC13) 5 1.40 -1.45 (2H, m), 1.97 (2H, m), 2.15 (2H m), 2.75 (2H, d), 3.4 (2H, 

s), 3.8 (1H, m), 4.05 (2H, d), 5.75 (1H, d), 5.84 (1H m), 6.38 (1H, d), 7.1-7.15 (1H d), 

7.36-7.42(2H m), 8.0 (1H d). 

Example 401 

2-{(5 -Bromo-2-pyrinudmy0oxy]-N-[l-(3,4^i^ 

acetamide 

MS [M+Hf (ES+) 475 
lH NMR: (CDC13) 5 1.46-1.50 (2H, m), 1.87 (2H, m), 2.15 (2H, m), 2.75 (2H, m), 3.4 (2H, 

s), 3.9 (1H, m) 4.8 (2H, s), 6.38 (1H, d\ 7.1-7.15 (1H m), 7.4 (2H, m), 8.6 (2H, s). 

Example 402 

N-[l-<3,4^ichlGrobenzy)-4^ 

yl)acetamide 
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MS [M+Hf (ES+) 446 

*H NMR: (CDCI3) 5 1.46-1.50 (2H, m), 1.87 (2H, m), 2.15 (2H m), 2.75 (2H, m), 3.4 (2H, 

s), 3.8 (1H, m), 4.3 (2H s), 5.65 (1H, m), 7.1-7.36 (3H, m) 7.38-7.78 (2H, m), 7.87-7.95 

(2H, m). 

Example 403 

N-{l-<3,4-dichlorobenzyl)^ 

dihydrochloride 

lH NMR: (CDCI3) (of the free base): 6 1.4 (2H, m) 1.85 (2H, m), 2.05 (2H, m) 2.55 (2H, 

td), 2.8 (2H, m), 3.0 (1H, m), 3.3 (2H, m), 3.42 (2H, s), 6.9-7.5 (4H, m)t 8.5 (2H, m). 

Example 404 

N-[1^3,4^ctdorobenzyl)^pipcridinyl]-3^phenyitluo)propaaaniide 

MS [M+H]+ (ES+)423 
!H NMR; (CDCI3) 5 136-1.40 (2H, m), 1.87 (2H, m), 2.15 (2H m), 2.45 (2H, m), 2.76 

(2H, m), 3.2 (2H, m), 3.4 (2H, s), 3.8 (1H, m), 5.4 (1H, d), 7.1-7.5 (8H m). 

Example 405 

N*-[l-(3,4-dichlorobeiizyI)- 4-piperidinyl]-2-{4-{trifluoromethoxy)phenoxy] 

acetohydrazide 
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The title compound was prepared from 3,4-dicMorobenzyl-4-piperidone (J. Med. Chexn, 

1999, 42, 3629; iOOmg), 2-[4(trifluoromethoxy)phenoxy]acetohydrazide (IOOmg), sodium 

triacetoxyborohydride (IOOmg), and 0.02ml acetic acid, stirred together for 2hours in 

dichloromethane by the method of Example 369 step ii. 

MS [M+Hf (ES+) 492 
]HNMR: (CDC13) 5 1.4-1.6 (3H, m) 1.7 (2H, m), 2.0 (2H, m) 2.7-2.9 (2H, m), 3.4 (2H, 

m), 4.4 (3H, m), 5.3 (1H, s) 6.9 (2H, m), 7.2-7.5 (4H, m), 7.8 (1H, d). 

Example 406 

N-[lH;3,4^icWorobenzyl)^-pipeodinylJ-N-[3-[3-<2-pyridmy!) 

yl] propyl] amine 

The title compound (29mg) was prepared from 3,4-dichlorobenzylpiperidme-4-amine 

(IOOmg free base), 2-[5-(3-bro mo propyl)-1,2,4-oxadiazol-3-yl]pyridine (IOOmg), 

potassium carbonate (IOOmg) in dimethyl formamide (1ml) were heated together in the 

microwave for 30secs,water was added and the product extracted into dichloromethane and 

chromatographed on silica with ethyl acetate/methanol(9:1) as eiuant 

MS [M+Hf (ES+)446 
lH NMR: (CDCI3) 5 1.4 (2H, m) 1.7-1.9 (4H, m), 2.0-2.1 (4H, m) 2.46 (1H, m), 2.75 (2H, 

m), 3.1 (2H, t), 3.4 (2H, s), 7.15-7.45 (4H, iri), 7.85(1H, t) 8.1 (1H, d) 8.8 (1H, d). 

Example 407 
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N-[2-{1^3,4^cfalorobenzyl)^-piperidinyl]amino]ethyi]-3- 

(methylsulphonyl)benzamide 

Prepared from Ar-(2-ammoemyl)-Ar-[1^3,4Hiichloro^ 

5     trifluoroacetamide (iOOmg), 3-methylsulphonylbenzoic acid (50mg) and 

carbonyldiimidazole (40mg). The product obtained was stirred together with sodium 

hydroxide (40mg) in 50:50 methanol/ water for 12hrs, extracted into dichloromethane and 

purified by chromatography on silica with ethyl acetate/methanol (9:1) as eluant, to give 

the tide compound (25mg). 

10     MS [M+Hf (ES+) 485 
lU NMR: (CDCI3) 5 1.4 (2H, m) 1.9 (2H, m), 2.0-2.1 (1H, m) 2.6 (1H, m), 2.8 (2H, m), 

2.95 (2H, m) 3.1 (3H, m) 3.4 (2H, s), 3.6 (2H, m), 7.15 (2H, m), 7.4 (2H, m), 7.65(1H, t) 

8.1 (2Hd)8.4(lH,d). 

t5     Example 408 

3-[5^4-cfriorophenyMH-l^,4-triaz^ 

)propanamide 

MS [M+Hf (ES+) 493 

20     *H NMR: (CDC13) 5 1.6 (2H, m), 1.87 (2H, m), 235 (2H m), 2.65 (2H, m), 2.86 (96 (2H, 

m), 3.14 (2H, m), 3.5 (2H, s), 3.85 (1H, m), 6.0 (1H, m) 7.23 (1H, m), 7.4 (3H m), 7.45 

(lHm), 8.0 (2Hm). 

Example 409 

25 N-{lK3y4^cMorobenzyI)^piperidm^ 
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MS[M+Hf (ES+) 394 
lH NMR: (CDC13) 5 L46 <2H, m), 1.8 (2H, m), 2.15 (2H m), 2.75 (4H, m), 3.3 (2H m), 

3.45 (2H, s), 3.8 (1H, m), 6.05 (1H, m), 7.1 (2H, m) 7.38 (1H, m), 7.45 (1H m), 8.65 (2H 

5 m) 

Example 410 

N-[1^3,4^chIorobenzyl)^piperidinyll^^4^nicdiylsulphonyl)pheayl-4-- 

oxobutanamide 

MS [M+Hf (ES+) 497 
lH NMR: (CDCh) 5 1.4-1.5 (2H, m), 1.9 (2H, m), 2.15 (2H m), 2.65 (2H, m), 2.78 (2H m), 

3.1 (3H s), 3.35 (2H m), 3.4 (2H, s), 3.8 (1H, m), 5.55 (1H, m), 7.16 (1H, m) 7.38 (2H, m), 

8.05 (2H m), 8.2 (2H m). 

15 

Example 411 

N-[l^,4^ichlorobenzyl)^piperidinyl]-N,--[4-<mediylsulphonyl) benzylamine 

MS[M+H]* (ES+)427 

20     !H NMR: (CDC13) 5 1.4 (2H, m), 1.8-1.9 (2H, m), 2.0 (2H, m), 2.5 (2H, td), 2.8 (2H, m), 

3.0 (2H, s), 3.4 (2H, s), 3.94 (2H, s), 7.15 (1H, m), 7.4 (2H, m), 7.55 (2H, d) 7.9 (2H, d). 



WO 01/14333 PCT/GB00/03179 

114 

Example 412 

N-[lK3,4^chIorobenzyl)^piperidinyl]-N,-{(2-pyridinyl) succiaamide 

MS[M+H]+ (ES+)435 

s     lH NMR: (CDC13>6 1.6 (2H, m), 1.87 (2H, m), 2.05 (2H m), 2.65 (2H, m), 2.76 (4H m), 

3.4 (2H, s), 3.8 (1H, m), 5.65 (1H, m), 7.0 (1H, in), 7.1 (1H, m), 7.38 (2H, d), 7.7 (1H m), 

8.2 (1H m), 8.27 (1H m), 8.65 (1H m). 

Example 413 

IO N-ll-(3,4^cMorobenzyl>4^iperidm 

H 

MS [M+H]+ (ES+) 461 
lH NMR: (CDC13) 5 1.50 (2H, m), 1.87 (2H, m), 2.15 (2H m), 2.65 (2H, m), 3.4 (2H, s), 

3.85 (1H m), 4.0 (2H, s), 7.15 (1H, d) 7J-7.5 (6H, m), 7.9 (2H d). 

is 

Example 414 

N-[ 1 -<3,4-dichlorobenzyl)-4-piperidinyl]-2-(2-phenyl-1 f3-thiazol-4-yl))acctamide 

MS [M+Hf (ES+)461 

20    'H NMR: (CDC13): 5 1.45 (2H, m), 1.90 (2H, m), 2.15 (2H m), 2.65 (2H, m), 3.25 (2H, s), 

3.7 (2H, s), 3.85 (1H, m), 7.15 (2H, m) 7.4 (2H, d), 7.5 (3H m), 8.0 (2H m). 

Example 415 
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N-[M3,4^ifluorobenzyl)^ 

yl]propananude 

MS [M+H]+ (ES+) 428 

!H NMR: (CDCU) 5 L36-1.45 (2H, m), 2.0 (2H, m), 2.1-2.2 (2H, t), 2.7-2.85 (4Ht m), 3.34 

(2H, d), 3.4(2H, d), 3.8 (1H, m), 5.6 (1H, d), 7.0-7.2 (3H m), 7.4 (1H m), 7.8 (1H, m) 8.1 

(1H, d), 8.8 (1H, d) 

Example 416 

N-tiifluoroacetyl-N-{2-[1^3,4^^ 

methoxybenzamide 

a) tert-butyl 2-{[l-(3/i^cldorobeiizyl)-4-pipe^ 

The sub-title compound (800mg) was prepared from 3,4-dichloroben2yl-4-piperidone 

(1.3g) /erf-butyl 2-aminoethylcarbamate (0.8g), sodium triacetoxyborohydride (lOOmg), 

and 0.02ml acetic acid, stirred together for 2hrs in dichloromethane. The sub-titled 

compound was isolated by standard procedures. 

MS [M+Hf (ES+) 402 

b) A^2-aminoethyI)-jV-(l^^ 

A mixture of the above amine (800mg), and triethylamine (0.5ml) in dichloromethane 

(50ml) , treated with trifluoroacenc anhydride (420mg) over 30 mins, evaporated to 

dryness and dichloromethane(20ml) and trifluoroacenc acid (2ml) added, stirred for 3hrs, 

then neutralised with aqueous sodium bicarbonate, the organic phase separated, dried and 

evaporated to give the title compound (250mg) as a yellow oil. 

MS [M+Hf (ES+) 496/8 
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c) N-trfflaoroacetyl-N-{24M^^ 

methoxybenz amide 

The title compound (30mg) was prepared from the product above (40mg) 3- 

methoxybenzoyl chloride (20mg) and triethyiamine (50mg) using one of the methods 

s     described above. 

MS [M+Hf (ES+) 580 

'H NMR: (CDCI3) 5 0.9 (6H, m) 1.2-1.4 (6H, m), 1.6-1.85 (4H, m) 2.8 (1H, m), 3.3 (4H, 

m), 3.6-3.8 (5H, m), 3.8 (2H, s), 7.0 (1H, m), 7.1 (1H, m), 7J5-7.45 (3H, m), 8.25(1H, t). 

10     Further compounds of formula (I), all according to formula (Ic), are shown in the table 

below. 

R1-(Q)m-(CR2R3)n-T1—N-V     \j— 2-R8 (Ic) 

R*   N ' 

Example R1 
(Q)m (CR2RJ)„ Ti R* Z R* 

380 4-CI-C6H4 O CH2 C(O) H CH2C 

(0)NH 

2-CI-5- 

CH3-C6H3 
381 4-Cl-CtH4 O CH2 C(O) H (CH2)3 QH, 
382 3-(pyridin-2-yl)- 

1 r2,4-oxadiazol-5-yl 

O CH2 C(O) H allyl QHS 

383 2-(cyclopropyl-NH)- 

pyrimidin-4-yl 

m=0 n=0 CH3 CH2 3,4-Cl2- 

CsH3 

384 2-(pyridin-3-yl)- 

pyrimidin-4-yl 

m=0 n=0 CH3 CH2 3,4-Cl2- 

QsH3 

400 pyrimidin-2-yl S CH2 C(O) H C(0) 3,4-Cl2- 

Pharmacological Analysis 

15    Calcium flux [Ca 2+]i assay 

a)   Human eosinophils 

Human eosinophils were isolated from EDTA anticoagulated peripheral blood as 

previously described (Hansel et ah, J. Immunol. Methods, 1991, 145, 105-110). The cells 
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were resuspended (5xl06 ml*1) and loaded with 5uM FLUO-3/AM + Pluronic F127 

2.2^1/ml (Molecular Probes) in low potassium solution (LKS; NaCl H8mM, MgSCU 

0.8mM, glucose 5.5mM, Na2C03 8.5mM, KC1 5mM, HEPES 20mM, CaCl2 1.8mM, BSA 

0.1%, pH 7.4) for one hour at room temperature. After loading^ cells were centrifuged at 

5     200g for 5min and resuspended in LKS at 2.5xl06 ml"1. The cells were then transferred to 

96 well FLIPr plates (Poly-D-Lysine plates from Becton Dickinson pre-incubated with 

5JJM fibronectin for two hours) at 100ml/well. The plate was centrifuged at 200g for 5min 

and the cells were washed twice with LKS (200ul; room temperature). 

A compound of the Examples was pre-dissolved in dimethy lsulpho xi de and added to a 

10    final concentration of 0.1 %(v/v) dimethylsulphoxide. Assays were initiated by the 

addition of an A50 concentration of eotaxin and the transient increase in fluo-3 fluorescence 

(1E« 
=s490nm and IEJU — 520nm) monitored using a FLIPR (Fluorometric Imaging Plate 

Reader, Molecular Devices, Sunnyvale, U.S.A.). 

15    b)   Human monocytes 

Human monocytes were isolated from EDTA anticoagulated peripheral blood as 

previously described (Cunoosamy & Holbrook, J. Leukocyte Biology, 1998, S2, 13). Cells 

were resuspended (5xl06 ml"1) in LKS and loaded with 5uM FLUO-3/AM + Pluronic F127 

2.2uJ/ml (Molecular Probes) for one hour at room temperature. After loading, cells were 

20    centrifuged at 200g for 5min and resuspended in LKS at 0.5x106 ml"1. The cells were then 

transferred to 96 well FLIPr plates (Costar). To each well lOOul of cells were added at a 

concentration of 0.5x106 ml"1. The plates were centrifuged (200g? 5 rnins; room 

temperature) to allow the cells to adhere. After centrifugation the cells were washed twice 

with LKS (200ul; room temperature). 

25 A compound of the Examples was pre-dissolved in dimethylsulphoxide and added to a 

final concentration of 0. l%(v/v) dimethylsulphoxide. Assays were initiated by the 

addition of an A50 concentration of MEP-la and the transient increase in fluo-3 

fluorescence (lex =490nm and I Em = 520nm) monitored using a FLIPR (Fluorometric 

Imaging Plate Reader, Molecular Devices, Sunnyvale, U.S.A.). 
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The compounds of the Examples were found to be antagonists of the eotaxin mediated 

[Ca2+]i in human eosinophils and/or antagonists of the MlP-la mediated [Ca2+]i in human 

monocytes. 

Human eosinophil chemo taxis 

Human eosinophils were isolated from EDTA anticoagulated peripheral blood as 

previously described (Hansel et al., J. Immunol. Methods, 1991, 145. 105-110). The cells 

were resuspended at 10xl06 ml"1 in RPMI containing 200 IU/ml penicillin, 200 ug/ml 

streptomycin sulphate and supplemented with 10% HIFCS, at room temperature. 

Eosinophils (700 ul) were pre-incubated for 15 mins at 37° C with 7 ul of either 

vehicle or compound (lOOx required final concentration in 10% dimethylsuiphoxide). The 

chemotaxis plate (ChemoTx, 3um pore, Neuroprobe) was loaded by adding 28ul of a 

concentration of eotaxin (0.1 to lOOnM) containing a concentration of a compound 

according to the Examples or solvent to the lower wells of the chemotaxis plate. The filter 

was then placed over the wells and 25 ul of eosinophil suspension were added to the top of 

the filter. The plate was incubated for 1 hr at 37° C in a humidified incubator with a 95% 

air/5% CO2 atmosphere to allow chemotaxis. 

The medium, containing cells that had not migrated, was carefully aspirated from 

above the filter and discarded. The filter was washed once with phosphate buffered saline 

(PBS) containing 5 mM EDTA to remove any adherent cells. Cells that had migrated 

through the filter were pelleted by centrifugation (300xg for 5 mins at room temperature) 

and the filter removed and the supernatant transferred to each well of a 96-well plate 

(Costar). The pelleted cells were lysed by the addition of 28 ul of PBS containing 0.5% 

Triton xl 00 followed by two cycles of freeze/thawing. The cell lysate was then added to 

the supernatant The number of eosinophils migrating was quantified according to the 

method of Strath et al., Jl Immunol. Methods, 1985, 83, 209 by measuring eosinophil 

peroxidase activity in the supernatant 

Certain compounds of the Examples were found to be antagonists of the eotaxin 

mediated human eosinophil chemotaxis. 



WO 01/14333 PCT/GB00/03179 

119 

CLAIMS 

1.   The present invention provides a compound of formula (I): 

R1-{Q)m-(CR2R3)n-T (       N—Z-R6 

X^-X4 

wherein 

Z is CRV, C(O) or CR4R5-Zl; 

Z1 is d-4 alkylene, d-4 alkenylene or C(0)NH; 

Rl represents a Ci-C12 alkyl group optionally substituted by one or more substituents 

independently selected from cyano, hydroxyl, d-d alkoxy, d-d alkylthio, C3.7 

cycloalkyi, d-d alkoxycarbonyl and phenyl (itself optionally substituted by one or more 

of halogen, nitro, cyano, Q-C* alkyl, d-d haloalkyl, phenyl(C,-Q> alkyl), d-d alkoxy, 

d-d haloalkoxy, S^Md-d alkyl), C(0)NH2, carboxy or d-d alkoxycarbonyl); or 

R1 represents d-d alkenyl optionally substituted by phenyl (itself optionally substituted 

by one or more of halogen, nitro, cyano, d-d alkyl, d-d haloalkyl, phenyl(d-d alkyl), 

d-d alkoxy, d-d haloalkoxy, S(0)2(d-d alkyl), C(0)NH2, carboxy or d-d 

alkoxycarbonyl); or 

R1 represents a 3- to 14-membered saturated or unsaturated ring system which optionally 

comprises up to two ring carbon atoms that form carbonyl groups and which optionally 

further comprises up to 4 ring heteroatoms independently selected from nitrogen, oxygen 

and sulphur, wherein the ring system is optionally substituted by one or more substituents 

independently selected from: halogen, cyano, nitro, oxo, hydroxyl, d-d alkyl, d-d 

hydroxyalkyl, d-Q haloalkyl, d-« alkoxy(d-d alkyl), d-d cycloalkyl(d-d alkyl), 

d-Q alkylthio(C|-d alkyl), d-d alkylcarbonyloxy(d-d alkyl), C,-d alkylS(0)2(d- 

d alkyl), aryl(d-d alkyl), heterocyclyl(d-d alkyl), arylS(0)2(d-d aUcyl), 

heterocyclyiS(0)2(Ci-d alkyl), aryl(d-C6 ancyi)S(0)2, heterocyclyl(d-d alkyl)S(0)2, 

d-d alkenyl, d-d alkoxy, carboxy-substituted d-d alkoxy, Ci-d haloalkoxy, Ci-d 

hydroxyalkoxy, d-d alkylcarboxy-substituted Ci-d alkoxy, aryloxy, heterocyclyloxy, 

C|-d alkylthio, C3-C7 cycloalkyl(Ci-d alkylthio), d-d alkynylthio, d-d 

alkylcaitonylamino, Cx-C6 haloalkylcarbonylamino, S03H, -NR7R*, -C^CONR^R24, 

S(0)2NRI8R19, S(0)2R
2D, R^QO), carboxyl, d-d alkoxycarbonyl, aryl and heterocyclyl; 
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wherein the foregoing aryl and heterocyclyl moieties are optionally substituted by one or 

more of halogen, oxo, hydroxy, nitro, cyano, d-d alkyl, d-d haloalkyl, phenyl(d-d 

alkyl), d-d alkoxy, d-d haloalkoxy, S(0)2(d-d alkyl), C(0)NH2, carboxy or d-d 

alkoxycarbonyl; 

m is 0 or 1; 

Q represents an oxygen or sulphur atom or a group NR9, C(O), C(0)NR9, NR9C(0) or 

CH=CH; 

n is 0, 1,2, 3, 4, 5 or 6 provided that when n is 0, then m is 0; 

each R2 and R3 independently represents a hydrogen atom or a d-d alkyl group, or 

(CR2R3)a represents d-d cycloalkyl optionally substituted by C1-C4 alkyl; 

T represents a group NR10, C(0)NR10, NR,IC(0)NR10 orC(O)NRl0NRn; 

X1, X2, X3 and X4 are, independently, CH2, CHR12 {wherein each R12 is, independently, 

C1-C4 alkyl or d-d cycloalkyl(d-d alkyl)} or C=0; or, when they are CHR12, the R12 

groups of X1 and X3 or X4, or, X2 and X3 or X4 join to form a two or three atom chain 

which is CH2CH2, CH2CH2CH2, CH2OCH2 or CH2SCH2; provided always mat at least two 

of X1, X2, X3 and X4 are CH2; 

R4 and R5 each independently represent a hydrogen atom or a C1-C4 alkyl group; 

K6 is aryl or heterocyclyl, both optionally substituted by one or more ofi halogen, cyano, 

nitro, oxo, hydroxyl, d-d alkyl, d-d hydroxyalkyl, d-d haloalkyl, d-* alkoxy(Ci-C6 

alkyl), C3-C7 cycloalkyi(d-d alkyl), d-d aikylthio(d-d alkyl), d-d 

alkylcarbonyloxy(d-d alkyl), d-d aucylS(0)2(d-d alkyl), aryl(d-d alkyl), 

heterocyclyl(d-d alkyl), arylS(0)2(Ci-d alkyl), hetero<^clylS(0)2(Ci-d alkyl), aryl(Cr 

C6 alkyl)S(0)2, heterocyclyl(d-d alkyl)S(0)2, d-d alkenyl, d-d alkoxy, carboxy- 

substituted d-d alkoxy, d-d haloalkoxy, d-d hydroxyalkoxy, d-d alkylcarboxy- 

substituted d-d alkoxy, aryloxy, heterocyclyloxy, d-d alkylthio, d-d cycloalkyl(d- 

d alkylthio), d-d alkynylthio, d-d alkylcarbonylamino, d-d 

haloalkylcarbonylaniino, SO3H, -NRl6Rn, -aONR^R22, S(0)2NR,3R14, S(0)2R15, 

R^CXO), carboxy 1, d-d alkoxycarbonyl, aryl and heterocyclyl; wherein the foregoing 

aryl and heterocyclyl moieties are optionally substituted by one or more of halogen, nitro, 

cyano, d-d alkyl, d-d haloalkyl, phenyi(d-d alkyl), d-d alkoxy, d-d haloalkoxy, 

S(0)2(d-d alkyl), C(0)NH2, carboxy or d-d alkoxycarbonyl; 
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R7, R8, R9, R10, Ru, R13, R14, R16, R17, R18, R19, R21, R22, R23 and R24 are, independently 

hydrogen, d-C6 alkyl, Ci-C6 haloalkyl, CrQ> hydroxyalkyi, C3-C7 cycloalkyl, C3~C7 

cycloalkyl(C|-C4 alkyl) or phenyUCi-Q alkyl); and, 

R15 and R20 are, independently, C|-C6 alkyl, d-C6 hydroxyalkyl, C3-C6 cycloalkyl, C3-C7 

s    cycloalkyi(Ci-C4 alkyl) or Ci-C^ alkyl optionally substituted by phenyl; 

R25 and R26 are, independently, CrC6 alkyl or phenyl (optionally substituted by one or 

more of halogen, nitro, cyano, CrQ alkyl, C1-C6 haloalkyl, phenyl (Ci-C* alkyl), Ci-Q 

alkoxy, Ci-C6 haloalkoxy, S(0)2(Ci-C6 alkyl), C(0)NH2, carboxy or C{-C6 

alkoxycarbonyl); 

10    or a pharmaceutically acceptable salt thereof, or solvate thereof, or a solvate of a salt 

thereof; 

provided that when T is C(O)NR!0 and R1 is optionally substituted phenyl then n is not 0. 

2. A compound according to claim 1, wherein Q represents a sulphur atom or a group 

is    NH, C(O) or NHC(O). 

3. A compound according to claim 1 or claim 2, wherein T represents a group NH, 

C(0)NH or NHC(0)NH. 

20    4.   A compound according to any one of claims 1 to 3, wherein X1, X2, X3 and X4 are all 

CH2. 

5.   A compound as defined in any one of Examples 1 to 416. 

23    6.   A process for the preparation of a compound of formula (I) as defined in claim 1 

which comprises: 

(a) when n is at least 1, the CR2R3 group attached directly to T is CHR3 and T is NR10, 

reacting a compound of general formula 

R^QMCR^V-C^0 

NR3
(ID 



WO 01/14333 PCT/GB00/03179 

122 

wherein a' is 0 or an integer from 1 to 3 and R1, R2, R\ m and Q are as denned in formula 

(I), with a compound of general formula 

R10\ X2-^ 
N—(      Vl—Z-R6 

* A (m) 

or a salt thereof, wherein X1, X2, X3, X4, Z, R6 and R10 are as defined in formula (I), in the 

presence of a reducing agent; or 

(b) when n is at least 1, the CR2R3 group attached directly to T is C(Ci-C4 alkyih and T is 

NR10, reacting a compound of general formula 

R1-{Q)m»{CR2R3)n.—C—NHR10 

(IV) 

wherein n* is 0 or an integer from 1 to 3, R2* and R3* each independently represent a 

CJ-CH alkyl group, and R1, R2, R3, R10, m and Q are as denned in formula (I), with a 

compound of general formula 

0=( N -Z-R6 

x^-x4 (V) 

wherein X1, X2, X3, X4, Z and R* are as defined in formula (I), in me presence of a 

reducing agent; or 

(c) when T is C(0)NR10, reacting a compound of general formula 

XoH(VT) 

wherein R1, R2, R3, Q, m and n are as defined in formula (I), with a compound of formula 

(HI) or a salt thereof as defined in (a) above; or 
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(d) when m is 1 and Q is NR9, reacting a compound of general formula (VII), R1 - L1, 

wherein L1 represents a leaving group (e.g. a halogen atom) and R1 is as defined in formula 

(I), with a compound of general formula 

NHR9^CR2R3)n-T (       N— Z-R6 

or a salt thereof; wherein n, T, X1, X2, X3, X4, Z, R2, R3, R6 and R9 are as defined 

formula (I); or 

(Vm) 

(e) when at least one of R4 and R5 represents a hydrogen atom, reacting a compound of 

general formula 

X^-X1 

R1^Q)m-(CR2R3)n-T ( NH 

A   A (IX) 

or a salt thereof; wherein Rl, R2, R3, Q,m,n, X1, X2, X3, X4 and T are as defined in 

formula (I), with a compound of general formula (X), R6 - C(O) - R20, wherein R20 

represents a hydrogen atom or a C,-C4 alkyl group and R6 is as defined in formula (I), in 

the presence of a reducing agent; or 

(f) reacting a compound of formula (EX) as defined in (e) above, with a compound of 

general formula 

R6 

(XI) 

wherein L2 represents a leaving group (e.g. a halogen atom) and Z and R6 are as defined in 

formula (I); or 

(g) when T is NR10, reacting a compound of general formula 
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R^QUCR^VL3^ 

wherein L3 represents a leaving group (e.g. a halogen atom) and R1, R2, R3, m, n and Q are 

as defined in formula (I), with a compound of formula (IE) or a salt thereof as defined in 

(a) above; or 

(h) when T is NHC(O)NRi0, reacting a compound of general formula 

wherein R1, R2, R3, Q, m and n are as defined in formula (I), with a compound of formula 

(HI) or a salt thereof as defined in (a) above; or 

(i) when T is C(0)NH, Z is CH2, n is 1, R2 and R3 are hydrogen or CrC4 alkyl and Q is 

oxygen or sulphur, reacting a compound of formula (XIV): 

R2 o ^-x1 

Hal- JL -N—(     Yl—z—Re (XIV) 
V-X* 

wherein Hal is a suitable halogen, R , R3, X\ X2, X3, X , Z and R6 are as defined in 

formula (I), with RlOH or R*SH in the presence of a suitable base; 

and optionally after (a), (b), (c), (d), (e), (f), (g), (h) or (i) forming a pharmaceutically 

acceptable salt or solvate of the compound of formula (I) obtained. 

7. A pharmaceutical composition comprising a compound of formula (I), or a 

pharmaceutically acceptable salt or solvate thereof, as claimed in any one of claims 1 to 4 

in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 

8, A process for the preparation of a pharmaceutical composition as claimed in claim 7 

which comprises mixing a compound of formula (I), or a pharmaceutically acceptable salt 

or solvate thereof as claimed in any one of claims 1 to 4 with a pharmaceutically 

acceptable adjuvant, diluent or carrier. 
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9. A compound of formula (I), or a pharmaceuncally-acceptable salt or solvate thereof, 

as claimed in any one of claims 1 to 4 for use in therapy. 

10. Use of a compound of formula (I), 

R1-{Q)m-(CR2R3)n-T (       N— Z-R6 

wherein 

2 is CRV, C(O) or CR4R5-Z!; 

Zl is Ci^ alkylene, C2+ alkenylene or C(0)NH; 

R1 represents a Ci-Cl2 alkyl group optionally substituted by one or more substituents 

independently selected from cyano, hydroxyl, CrQ alkoxy, CrQ alkylthio, C3.7 

cycloalkyl, C-Q alkoxycarbonyl and phenyl (itself optionally substituted by one or more 

of halogen, nitro, cyano, C|-C6 alkyl, Ci-Q haloalkyi, phenyKd-Q alkyl), d-Q alkoxy, 

d-C6 haloalkoxy, S(0)2(d-Q alkyl), C(0)NH2, carboxy or Q-Q alkoxycarbonyl); or 

Rl represents C2-C6 alkenyl optionally substituted by phenyl (itself optionally substituted 

by one or more of halogen, nitro, cyano, Q-Q alkyl, Cx-C6 haloalkyi, phenyl(d-Q alkyl), 

d-ds alkoxy, d-d haloalkoxy, S^MQ-d alkyl), C(0)NH2, carboxy or d-d 

alkoxycarbonyl); or 

R1 represents a 3- to 14-membered saturated or unsaturated ring system which optionally 

comprises up to two ring carbon atoms that form carbonyl groups and which optionally 

further comprises up to 4 ring heteroatoms independently selected from nitrogen, oxygen 

and sulphur, wherein the ring system is optionally substituted by one or more substituents 

independently selected from: halogen, cyano, nitro, oxo, hydroxyl, d-d alkyl, d-d 

hydroxyalkyl, d-d haloalkyi, d* alkoxy(d-d alkyl), d-d cycloalkyt(CrC6 alkyl), 

d-d alkylthio(d-d alkyl), d-d alkylcaroonyloxy(d-d alkyl), d-d alkylS^Md- 

d alkyl), aryl(d-d alkyl), heterocyclyl(d-d alkyl), arylS^Md-d alkyl), 

heterocyclylS(0)2(Ci-C* alkyl), aryl(d-d alkyi)S(0)2, heterocyciyi(d-d alkyl)S(Oh, 

d-d alkenyl, d-d alkoxy, carboxy-substituted CrC6 alkoxy, d-d haloalkoxy, d-d 

hydroxyalkoxy, d-d alkylcarboxy-substituted d-d alkoxy, aryloxy, heterocyclyloxy, 

d-d alkylthio, d-d cycloalkyl(d-d alkylthio), d-d alkynylthio, d-d 
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alkylcarbonylamino, Ci-C6 haloalkylcaroonylamino, SO3H, -NR7R8, -QOJNR^R24, 

S(0)2NRl8R19, S(0)2R
20, R^CCO), carboxyl, C,-C6 alkoxycarbonyl, aryl and heterocyclyl; 

wherein the foregoing aryl and heterocyclyl moieties are optionally substituted by one or 

more of halogen, oxo, hydroxy, nitro, cyano, Q-C* alkyl, CrC*haloalkyl, phenyl(d-C6 

5    alkyl), d-Q alkoxy, C,-C6 haloalkoxy, S(0)2(C1-C6 alkyl), C(0)NH2, carboxy or d-C^ 

alkoxycarbonyl; 

m is 0 or 1; 

Q represents an oxygen or sulphur atom or a group NR9, C(O), C(0)NR9, NR9C(0) or 

CH=CH; 

10    n is 0, 1, 2, 3, 4, 5 or 6 provided that when n is 0, then m is 0; 

each R2 and R3 independently represents a hydrogen atom or a Q-C4 alkyl group, or 

(CR2R3)n represents C3-C7 cycloalkyl optionally substituted by C1-C4 alkyl; 

T represents a group NR10, C(0)NR10, NRnC(0)NR10 or C(O)NRl0NRM; 

X1, X2, X3 and X4 are, independently, CH2, CHR12 {wherein each R12 is, independently, 

15    C1-C4 alkyl or C3-C7 cycloaikyl(Ci-C4 alkyl)} or C=0; or, when they are CHR12, the R12 

groups of X1 and X3 or X4, or, X2 and X3 or X4 join to form a two or three atom chain 

which is CH2CH2, CH2CH2CH2, CH2OCH2 or CH2SCH2; provided always that at least two 

of X1, X2, X3 and X4 are CH2; 

R4 and R3 each independently represent a hydrogen atom or a C1-C4 alkyl group; 

20     R6 is aryl or heterocyclyl, both optionally substituted by one or more of: halogen, cyano, 

nitro, oxo, hydroxyl, Q-Cg alkyl, Ci-C* hydroxyalkyl, Ci-C* haloalkyl, alkoxy^Q-C* 

alkyl), C3-C7 cycloalkyl(Ci-C6 alkyl), C,-Q alkylthio(C,-C« alkyl), C|-C« 

alkylcarbonyloxyCd-Q alkyl), C,-Q alkylS(0)2(Ci-C« alkyl), aryKC-Q alkyl), 

heterocyclyKCj-C* alkyl), arylS^MCi-Q alkyl), heterocyclylS(0)2(Ci-C6 alkyl), aryl(Cr 

25     Q> alkyl)S(0)2, heterocyclyl(Ci-Q alkyl)S(0)2, C2-C« alkenyl, Ci-C6 alkoxy, carboxy- 

substituted d-Q alkoxy, d-d haloalkoxy, d-d hydroxyalkoxy, Q-C* alkylcarboxy- 

substituted Ci-Q alkoxy, aryloxy, heterocyclyloxy, Ci-C6 alkylthio, d-d cycloalkyl(d- 

C6 alkylthio), d-d alkynylthio, d-d alkylcaitonylamino, d-d 

haloalkylaiibonylamino, SO3H, -NRl6R17, -C(0)NR2iR22, S(0)2NRl3R14, S^R15, 

30    R^CCO), carboxyl, d-C* alkoxycarbonyl, aryl and heterocyclyl; wherein the foregoing 

aryl and heterocyclyl moieties are optionally substituted by one or more of halogen, nitro, 
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cyano, CrC6 alkyl, CrC6 haloalkyl, phenyl(Ci-C6 alkyl), CrC6 alkoxy, CrC6 haloalkoxy, 

S(0)2(CrQ alkyl), G(0)NH2, carboxy or Ci-C6 alkoxycarbonyl; 

R7, R8, R9, R10, R11, R13, R14, R16, R17, R18, R19, R21, R22, R23 and R24 are, independently 

hydrogen, CrC6 alkyl, d-C6 haloalkyl, Cx-C* hydroxyalkyl, C3-C7 cycloalkyi, C3-C7 

cycloalkyl(Ci-C4 alkyl) or phenyl(Ci-C6 alkyl); and, 

R15 and R20 are, independently, CrC* alkyl, Q-C* hydroxyalkyl, C3-C6 cycloalkyl, C3-C7 

cycioalkyl(Ci-C4 alkyl) or Q-Q alkyl optionally substituted by phenyl; 

R25 and R26 are, independently, Ci-C6 alkyl or phenyl (optionally substituted by one or 

more of halogen, nitro, cyano, C1-C6 alkyl, C{-Ct haloalkyl, phenyl(Ci-C6 alkyl), Q-Q 

alkoxy, C,-C6 haloalkoxy, S(0)2(Cl-C6 alkyl), C(0)NH2, carboxy or d-C6 

alkoxycarbonyl); 

or a pharmaceutically acceptable salt thereof or solvate thereof, or a solvate of a salt 

thereof; in the manufacture of a medicament for the modulation of a chemokine receptor. 

11. A method of treating an inflammatory disease in a patient suffering from, or at risk o£ 

said disease, which comprises administering to the patient a therapeutically effective 

amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, or 

solvate thereof, or a solvate of a salt thereof, as defined claim 10. 
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I hereby appoint the following attorneys and/or agents to prosecute this application and to transact all 
^business in the Patent and Trademark Office connected therewith: lanis K. Fraser, Reg. No. 34,819; Celia H. Leber, 

Reg. No. _33,524; John W. Freeman, Reg, No. 29,066; John F. Hayden, Reg. No. 37,640jJ. PHerFas^e, Reg. No. 
32,983. "      M " "—* 
  

Revised: Augusi 24. 1994 (391 DECL.MRC) 
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I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patents issued thereon. 

Stephen Thorn 

Loughborough, Leicestershire, United Kingdom 

Citizen of: GB 

Post Office Address: Bakewell Road, Loughborough, Leicestershire LEI 1 5RJI, United Kingdom 

Full Name of Inventor: 

Inventor's Signature: _ 

Residence Address: 

Full Name of Inventor: 

Inventor's Signature: _ 

Residence Address: 

Citizen of: 

Post Office Address: 

Andrew Baxter 

Date: i 9 (o-z lo-z. 

Loughborough, Leicestershire, United Kingdom 

GB 

Bakewell Road, Loughborough, Leicestershire LEI 1 5RH, United Kingdom 

1 Date: Is 0?- 
Full Name of Inventor:       NicholasjKindorj 

Inventor's Signature:  

Residence Address: Loughbojrough((Leicestershire, United Kingdom 

Citizen of: GB 

Post Office Address: Bakewell Road, Loughborough, Leicestershire LEI 1 5RH, United Kingdom 

Revised: August 24. 1994 (391DECL.MRG) 
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^Address. 
MA 02110-2804 

Address all telephone calls to Janis K. FraserJEsg, at telephone number 617/542_-5070. 

grjondence to Janis K. Fraser. Esq., Fish & Richardson PC, 225 Franklin.Street, Boston, 

Revised: August 24, 1994 (391DECL.MRG) 
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.Full Name of Inventor:      Thomas Mclnally^ 

Residence Address: Loughborough, Leicestershire, United Kingdom 

Citizen of: GB 

Post Office Address: Bakewell Road, Loughborough, Leicestershire LEI 1 5RH, United Kingdom 

Full Name of Inventor: 

Inventor's Signature: 

Residence Address: 

xiaii.-Spmgthorpe 

Date: X^AcnXo 

Loughborough, Leicestershire, United Kingdom 

Citizen of: 

Post Office Address: 

GB 

Bakewell Road, Loughborough J^eicestershireLEl 1 5RH, United Kingdo 

Full Name of Inventor: 

Inventor's Signature: 

Residence Address: 

Citizen of: 

Post Office Address: 

Matthew Perry 

Loughborough, Leicestershire, United Kingdom 

Date:       ^ j (O^L 

GB 

Bakewell Road, Loughborough, Leicestershire LE11 5RH, United Kingdom 

Date:. \ 

Loughborough, Leicestershire, United Kingdom   £j? ^ 

Full Name of Inventor: 

Inventor's Signature: 

Residence Address: 

Citizen of: GB 

Post Office Address: Bakewell Road, Loughborough, Leicestershire LEI 1 5RH, United K.ngdom 

Revised: August 24. 1994 (391DECL.MRG) 
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Full Name of Inventor:       Richard Evans 

Inventor's Signature:.  Date: >s^'>\ftx.  

Residence Address: Loughborough, Leicestershire, United Kingdom        (^Q t^^f 

Citizen of: GB 

Post Office Address: Bakewell Road, Loughborough, Leicestershire LEI 1 5RH, United Kingdom 

itor:       David Marriott * 

K      X] f ■ AA^^LM  Date: ^W^O^ 

Full Name of Inventor: David Marriott 

Inventor's Signature: 

Residence Address: Loughborough, Leicestershire,JJnited Kingdom 

Citizen of: GB 

Post Office Address: Bakewell Road, Loughborough, Leicestershire LEI 1 5RH, United Kingdom 

Revised: August 24, 1994 (391 DECL.MRG) 


